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Decimal Arithmetick. 



flierfed the Nature and Ure of Decimal FraSions 
in tlie ufual Rulej of Arichmeiick, and ilie Mcifucai 
of Plains and SoUds. 

i^eiher with Tables of Imereft and Rebate for 
Valuaiion of Lcafes and Annuities, Prefeilt or in 1 
Tcilioii, and Rulei fai calcubiin" iliofe Tables. 



is Artificial Arithmetick, ihewing the Gcnelis 
Fabrick of ihe Lwgariihmi, and iheir Uiu in ilie Exitadi 
of Roots, ihc folding of l^ucftions in AnaiMifm, and 
odiei ArichmeiLcal Rules, in a Method not ufualiy practifed. 



1 Algebraical ATithmecick, containing ih^Dodrine <i 

compotiiig and lefeWing an Equation j wiih ail mher Rules leqiiifit 
for ihe uuderlUmlirR ihai myilerious J\ic, acrording lo the Meiho 
liftd by Mr, Jotn AoJO' "n tis incompatible Ticniie al A I. 
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TO TH E 

READER. 

CourteoDs Reader, 

Nthe Tear efour Lord i6-j-j. Ifublified 
Mr. Cocker'f Vulgar Aritmnecick^ 
a^ therein game an account ef thi ffeeif 
PuhlicatioR of his Decimal, Logarlch- 
mical and Algebraical Arichmetick ; 
hn tftbtr extraordinary Occurrences imervening, occafi- 
*ned its jKt feeing the Light before this time. 

By the Vulgar Part the ingenious Learner may h 
qualified luith JO mich of thatmofi necejfary Art of 
Arithmetick, as is fufficient for the Management of 
•Bujinefs in thegreatefi Concerns of Trade and Com- 
merce: And for thefe ingenious Souls, whofe aEtive 
Fancies lead them to a further Scrutiny into the Study 
if the Arts Mathematical, was this Treatife compo- 
ftd; which will fairly lead them by the Hand, without 
asj other Guide or Company, into the Comemplation 
*/ tbofe mofi fuhlime Speculations ; an Inheritauce 
mmUd only upon the ingenious and induftrious Sons 
tfArt. 

T%e Method throughout the whole is plain, perfpi- 
aoust and clear, and I hope will prove fatisfaBory 
» thofe wbofiallferioufly apply themfelves to thi. Rittes, 
Prtcefttf and Examj>ies therttn contained. 

A 3 _ TV 



vi The Preface. 

The Ufe of Decimals (in the Soluttdn oj Quefi 

tions Arithmetical^ avd fuch Ge$mierical at are tee^^ 

cejfary in the Menfwiuim of the mojl ufuat Plaint 

and Solids) is as plainly laid down as the Author or 

mj felf could pofjibly contrive it; and particularly in 

all the Varieties of Interefly both fimple and com'* 

pouud% with Tables and Rules for the Calculatiom 

thereof J acceding to thi Method of feverat fammu 

Authtn^Sy (who haie befiowed much Pains in the Ma^ 

nagement thereof) and efpecially of that moft famous, 

and no lefs laborious Mathematician of tmr Age and 

Nation^ Mr. John Kerfey, whofe Mmorjf dejirvei 

highly w be honoured by all the Profijfors of tbis 

Science. 

The Gcnefis, or Fabrick of the Log;arithins« ohJ 
their Ufe in Arithmetickj is laid down after a difi^ 
rem but more intelligible manner than hath pitherio 
been ufed by other Authors ; and I hope theftudious Rea^ 
der will receive that Satis faSiion therein, which our 
Author earneflly aimed aty or himfelf can expeB. 

And as for the Algebraical Part, / think there 
is nothing therein expreffed that is fuperfluous. mr /i- 
ny thing omitted that could be thought necejfary to ' 
render it plain, perjpicuous^ and clear ; fo that what 
other Authors, treating upon this SubjeB, have left 
imricatey and difficult to be ttnderfiood, is here made 
obvious (by clear Demonftration) to the meaneft Ca- 
pacity* T%ereforey courteous Reader, if thou imend'^ 
eft to be a Proficient in the Mathetnaticks, begin 
chearfully, proceed gradually^ and with Refolution, 
the End will crown thy Endeavours with Succefs : 
and be not fo (hthfully fludiousy as at every Diffi- 
culty thou meetejl withal to cry out^ Ne plus ultra ; 
for Pains and Diligence will overcome the greatefi 
-O/^uAy. To conclude, that thwmaj^fifo read as 
fo Uf/aferjflaKd, and fo underfland a% to become a 



the PREF AtlEi vii 

Pnficiem^ is the beany Defire of him who wifieth thy 
tV^mti and the Ihregrefj tf Arts. 

Fromjiqr Scboql «t 
St. G#«r^#*i Church ia 1 l^ amjicx^9 



<I^P&'^/|3^'IJ5||j^<t^^?|^ 



jfnixo guo Anamfiggino Jorammi Lehkeg 
Lofoxrofehclrii Jorgiemgig Im Xomfafu 
^ijbhemiemgi Tuwinafig fehok 

m 

G I H, 

IT yon Lepeag fo zegfod gone ot youh glahe 
rough^g im lehugiuis fre toppodims fehea- 
fige you dipp frem xe fre xefFeh azpe fo juws 
rod I rave glemf nime, amw it ny laiineg fre- 
heim nay ze Lhotifazpe fro fre luzpixk I rave 
oy digr, zuf it mof, itig mof a foow frims mod 
imwcew I wo gay go. 



Oxfox^ JO. 1684. . G 1 tiy 

Tboa Fomwonii 



I an 

Toub ruut pe gehuamj^ 

JORM. RaDKING. 
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Yiii Recpinmmd^ory Toems. 

• ■ • 

The Advice^ of a friend of the Author's to 
Juch as are de /irons to attain to the ^er- 
feifion of this moft ufefulArty &c. 

YO U who perufe fhis curious Work, obferve 
That he not meanly does of Men deferve, 
VVhofe ftudious Labour brought it to*an end. 
And as his Mafter-piecc did it commend 
To thofe \vho are defirous to employ 
Their Time the beft of curious Arts t'enjoy : 
An Art by which Man's Fortune's often rais'd. 
An Art by all who trade or traffick praisM ; 
An Art, or an Acquirement, whofo wants. 
His Bofinefs (if important) quickly faints : 
, 'Tis what's fo ufeful, that not to be*known, 
Wou'd ruin each Man's Occupation. 
Therefore let thofe who fain would rife, embrace 
This, and Preferment they have in their Chace. 
Long fince it was invented for our good. 
Yet till late days not rightly underftood ; 
And not till now to its Perfeftion brought, 
Tho many ways with tedious Trouble ibught. 
In thefe choice Pages all is to be found 
That does concern the Subjeft : Thefe do bound 
The largeft Field of true Arithmetick, 
No Numbers wanting that Mankind would feek. 
The curious Artift with a fearching Eye, 
Altho turned Critick, here no Faults can fpy ; 
Or if there any be, they are fo fmall. 
That nearly they jefemble none at all : 
For all who have ptrus'd it, have confeft. 
That of this kind this much exceeds tVv^ xcft.. 

/. A. Teacher o£ tVve MaxXv^mmcVs 



tieci)mmendatory Toeinsl ix 

In Commendation of his Friend Mr. John 
Hawkins, upon the publication of this 
Treattfe. 

TH E learned Chymifi can't more truly fay. 
He can the unfcen Powers of Herbs difplay ; 
Or by diflblving their external Face, 
Bring fubtile Spirits, Sulphurs, Salts in place ,* 
Exalt their intern Energy, fublime 
From putrefaftive JV«»c, eternal Time; 
Than you by Algebra and Numbers prove 
Th* Equations true of all the Orbs above. 
You, by 3ubtrading, Add, and do Divide, 
The felf-fame way by which you multiply'd : 
From Numbers fmall you mighty Powers make. 
And from the fame the Quinteflence you take. 
By Infinites, you finite Numbers bind. 
By things unknown, you unknown things do find. 
Proportions you find out, and as exa£c 
As Chymifis^ you Equations do extraft. 
Thus you the Powers of Numbers do unfold. 
And, like them, change bafe Metals into Gold. 
The Spring's unfeen ; for no Man fully knows 
From whence the facred Sourc? of Number flows. 
But my poor Mite you need not, nor my Praife, 
To you my Lines can't lafting Trophies raife. 
Nor need your Numbers my unlearned Defence, 
Numerick Truth in its abftrafted Senfe 
Derives its Spring from an eternal Font, 
Without Beginning, -endlefs in Account : 
The univerfal World it does comprize, 
It no Beginning badj nor ever dies. 
All things i'ch* Sphere of /acred Numbers ftavxiai, 
Themoa immenfe, and the minutelt Sand s 
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Heaven, Earth, the Seas, their Furuiture fbbmit 
And their numerous Offspring flows with it : 
It meafures Place -and Time; in Shades of Night 
It fees no Darknefs but illuflrious Light. 
' Both Life and Z)eath to it the fame appear. 
All SubjeSs are within its mighty Spnere. 
Thus my AflfeSions, Friend, make mc intrude, 
Tho with unpolilhed Lities, and Numbers rude. 
On fach a Theme ! who could forbear to fing ? 
To facred Fire, who Ihould not Incenfe bring t 
Infpired by thy Art, my fuMime Mufe.,. 
Th' eternal Truth of Numbers (hall diflfufe i 
Whilft I applaud the Objeft^of thy Pen, 
The unknown Pepths of Algebra and Meh. . 
Here fix thy PiDars ; in this Art afpire 
To li^t our Tapers with Celeftial Fire. 
In the fame 2eal proceed } thy Numbers fit 
^ With peaking Symbols to the meaneft Wit. 

Oftober ij* Yours and Truth^s Servant, 

W. Salmon, M. ^, 

To the ingenious Author ^thefi Decimals and 
Algebra, the famous Arithmetician^ and his 

JinffdarJFriendiy Choice^ Edw. Cocker. 

» 

WITH Admiration ftrock, I here ChouW 
paufe, 
iMot daring truft my Mufe in your Applaufe ; 
Whofe Fame already has fo loud been fung 
By the Divineft of the facred Throng : • 

t>id not your rich and matchlefs Art infpire 
My <iro\\fy Soul with a Poetick T?\tc* 



jkwimmendatory ^oems, j^ 

For who ID SJleoce can remain, that svt^% 
A Sabj'efi^ worthy, fuch as can infufe 
A monag Rapture of the firft degree 
Into a Breafty before from Pbxbus free ? 
So great a Mafter-piece as thiS) Mankind 
In all their tedious Search could never find. 
Arithmetick's here to Perfe&ion brought ; 
Here's to be found what never yet was taught : 
The curious Work fo to the Life is drawn. 
That all befide; are like the Morning's Dawn, 
Compar'd to Day's clear Face when £0/ fits high 
In his Meridian Throne ; in ^ain fome try 
To reach your Art's Perfeftions, but the more 
Their Genius flags when to your Heights they'd 

foar; 
And at the beft their Labours do appear 
Foils to make your Diamonds fhine more clear. 
This Book of yours bears Record of your Faroe, 
And to all Ages will transfer your Name. 
For why, your boundlefs Wit, and curious Pen 
Do fliU write you the Miracle of Men. 

R.N. Philomath'. 

• 

In Memory of the deceafed Author, Mr. Ed- 
ward Cocker ; and in Trai/e of this 
(Pofthumal) and his fqrmer Works. 

WH O e'er of old to the common Good ap-* 
ply'd 
Their Minds or Means, but they were deif/d \ 
And chieBy thofe who new Inventions fout\A \ 
£acc^/ for Wine, Ceres who till'd the Gtouwd^ 



Xii Recanmendatory^oems. 

Whofe Fames and Memories will evcrlaft| 
Till the late Evening of the World be paft. 

Now this our Author by his fluent Pen, 
In all Fair- Writing did exceed mod Men ; 
And tho in Knotting, Gething did do weU, 
Cocker in That did Gething far excel : 
And not with Pen alone, .on Paper he 
Could write and knot, but with the Graver too^ 
On Copper* Plates he did all Men out-do. 

What curious Copy- Books and Sculptures arc 
Extant in Print of his, which may compare 
With any in the World ? and no one Hand 
Had Pen and Graver both at fuch Command. 

But leaving now his Writing, take a View 
Of his Arithmetick, whofe Books are two; 
The one of Plain (or Vulgar Numbers) made 
Fit for young Scholars, and for Men of Trade* 

This other's in three Parts, more General : 

I. Of artificial Numbers Z>c/»i^, 

II. The fecond's Numbers Logarithmicaly 
ni. The third by Symbols ^/^^^r^/c/j/; 
All fraught with Queftions Enigmatical^ 
Of all Arithmeticks the General. 

Confider now what pains the Au^ior took, 
And praife him as thou benefits by his Book. 
But fince the Author's dead, Til not defer 
To praife and thank the ingenious Editor. 

W. Ley BO URN. 
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4d Amiaim Juum dtkEltJfmum T)omin^m 
Joannem Hawkins, de of ere hoCy mira 
^^ cum eruditione cum indujiria^ corre£io ^ 
revijo. 

SI nfenilt Laurum, qui Lauro fcribere digna 
Novit, & ad ibphiam pandere callet iter ; 
Quod meruit qui non tantiim novic, fed & ipfe 
^ jPrscftitit ingeoio^ vix ifacienda, fuo ?. 
Laura convenjiunc non tantum ferta capillis, 

Aurea fed potius, dofte, corona tuis. 
Aurum vos illi divites concedite, Laurum 

Dent alii^ nemo fe meruiife neget. 
Quod fi ncc Lauri noftro tribuetis hpnorem 

Autori^ plane quern meruifTe liquet, 
Anri nee lummam dabitis quam quifque fatetur 

Ingei^ii meritum non minus efle fui : 
Non MsBCenates ericiS;^ non effe patronos 

Poffe putat, quorum cam fit avara manus ; 
Sed potius (veniam petimus, dabimufque vicifHrn) 

Nominat ingratos vos ('fcio cur^ afinos, 

Joannes Robinson. 



TlVvt 



( xi? ) 

The CONTENTa 

I 

it Catalogue of the Chapters contained io 

the fDecimal Part. 

« 

CHAP* I Notation of Decimals. Page i 

II. Re duHion of Decimals. j 

III. Addition of Decimals* ly 

IV. SubtraEiion df Decimals. i8 
V. Multiplication of Decimals. lo 

VI. Divtfion of Decimals • 1 5 

VII. T'A^ Aw/tf of Three in Decimals. 39. 

VIII. 7i&tf /»rr*^ t^ 0/ Decimals in the 

MenTuration of Superficies and Solids. 44 

IX. Ti^ ExtraUion of the Square Root. 7Q 

X. The ExtraSiion of the Cute Root. B9 

XI. Tie life of the Square and Cu^ Root 

in folving foffie Queftions Arithmetical 

and Geometrical, 116 

XII. Concerning Simple Interefi. 1 29 

XIII. Of Compound Inter efl. 150 

A Catalogue of the Chapters contained in 
the Logarithmical Part, 

/"■^AP. L Of Artificial Arithmetic^ 20 y 

V-/ M. f?/* the Nature of Logarithms^ 207 

JIL O/tAe Genefis or FahriQV^iUyiyxxhmi. 



The CONTENTS. xv 

Chap. IV. Of the Vfe rf the Table of Logarithms, 
and to mukifly tbereiy. 219 

V. tHvifrn by the Logarithms. 222 

VI. To raife the Powers oj Numbers^ viz. 
to find theSquare^ Cube, £i quadrate^ &c 
of any Number. Alfo to extra£i the 
Square^ Cube, Biquadraiej &c. Roots of 
any Numbers by the Logarithms. 228 

VII. Of the Vfe of Logarithm in Compara- 
tive Anthmetick. ^ 239 

VIII. Of Anatocifm^ or Compound Interefi; 
wherein is Jbewed how by the Logarithms 
to anfwer all Quefiions amcerning the In- 

^ creafe or prefent IVorth of any Sum of Mo- 

' ney or Annuity for any Term of Tears , or 

at any Rate of Interefi* 249 

A Cjitalogiie of the Chapters contained in 

the jtlgebraick Part. 

CHAP. I. Concerning the ConfiruSiion of Cojjlck 
Powers y and the way ofexprefjing them 
by Letters y together with the Signification 
of all fuch CharaBers or Marks as are 
' ufed in the enfuing Treatife. 263 

11. Addition of Algebraick Integers. 279 

III. SubtraSiion of Algebraick Integerr. 

285 

IV. Multiplication in Algebraick Integers. 

292 

V. Divffion in A^ebraick Integers • 301 
VI. T%e DoShine of Algebraick FraSiionsj 
and fir ft of ReduShon. '^iS 

V//. Of Edition and Subtra^x^n oj AV 
. i^iraical FraHions. V^^ 

Vltt- MuV 



xvi The CONTENTS. 

Chap. VIII> Multiplication and Divifion-of Al-' 
gtbraical JnraSHom. 324 

IX. 7%e Rule of Three in A^etraick Quan- 
tities. . 317 
X. A CoUeSiion of fame eafy Queftions, 
■wherein the Rules hitherto delivered are 
exercifed, &c.- , 3ji 
XJ. ReduBiott of Equatims. 335 
XII* To convert Analogies into Equations^ 
and Equations into Analogies. 344. 
. XlllThe Refolutien of Arithinetical Quef- 
tions ^algebraically) -which produce fiittple 
Equations. 347 
XIV. Ho-w toextraB the Rsot of a Square 
formed from a Binomial i and how by ha- 
ving any two of the Members of fuch a 
Square given, to find the third. 365 
I 'XV..(^ncentingthe RefolutioajfQuefiiens 
producing Quadratick Equations, 371 
XVI. The DoHrine of furd Quantities. 19^ 
XVII.'Tfe Parts of Numeration in com- 
pound Surds, 404 
XVIII. "the Parts of Numeration inuaiver- 
fal Surd Roots. 408 
XIX. Algebraical Quefiions refolved by -va- 
viotts Pojitions. 423 




COCK- 



(1) 




COC K E R's 

Decimal Arithmetic^ 



CHAP. I. 
Notation of fDedmak. 




HAT Arithmetick, and the Sub- 
jeft thereof (viz- Number) is, I 
have Urgely defined in the tirll 
Chapter of my Vulgar Arithme- 
tick, in which Trcatife I have ap- 
plied the Species of Numeration to the various 
Rules of Vulgar Arithmetick, both in Integers 
and Fradions, for the Solution of various Prac- 
tical QueAioas folvable thereby, .by fuch plain 
md ea^ Rules as many Tears Experience in the 
PraSice thereof had made^ me capable of ; axvi, 
which I Jbqps m/ght render it intelligible aai tet- 
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to the meaaelh Capacity: 
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2 Notation of Chap. i 

And in this I (hall Ihew you the Ufe of Decinu 
Fradions in all the Rules ot Arithmetick, but prit 
cipally in the folving Queftiohs of Intereft an 
Rebate, according to feveral Rates of Ihteref 
both fimple and compound, with the true Valu^ 
tion of Leafes tod Annuities, either Prefent c 
in ReVeffion, and liirtwife theiV Ufe in the calcu 
lating of Tables fbr that pbrpofe, &c. 

II. In Deciitfal Fradions we fuppofe the Unit c 
Integer to be divided into ten equal parts, an 
each of thdTe ten parts are again divided int 
ten other equal pirft, fo that then the Unit c 
Integer will be divided into a hundred equ; 
parts i ^d then again , tsach of tbofe hondi^ 
parts is (bp^ofed to be divided into tien o^er c 
qual parts, fo that then the Unit or Integer wi 
be divided into a thoufand equal parts^ &c. an 
To by dtscimating the firft and fubdecithating tli 
fecond, we proceed ad infinitum. 

III. And hence it is evi^nt that i. Decimal Frac 




which compound Decimal Fradion being redtic'( 
as is t^ug!bt in the fixth Rule of the oineteent 
Chapter of rtiy Vulgar Arithmetick; will give i 
equivalent fimple Decimal Fradion ; as for exait 

{)Ie, 7vof tV of ~ is iOo8, that is tAt > an 
jence it follows, that always a Decimal Fradic 
hath for its Denominator an Unit with a Cyphe 
or elfe Cyphers, annexed to it on the right hant 
vhu either lo, or loo, or looo, or loooo, < 
jooooo, (Jtc* di infinitum* 

IV. In Decimal Fradions the Denominator 
aever exprck'd^ but may at firfl fight be undei 
Jfaod by the number ef Places corftSAxi^^ Sa tS 



CiMp.T. decimal FraUions. 3 

Nomeracor; the Denominator being always an 
Unit with as ttany Cyphers annexed to it, as there 
are real Places in the Numerator ; a& 8 being a 
Decimal tV v/^* '^^s Denominator is an Unit 
with one Cypher annexed to it^ and -fVi- is thus 
written^ .85 and -^m thus written, .140 ; but 
if the Numerator of a Decimal Fradion confift- 
etfa not of fo many Places as there are Cyphers 
in the Denominator, then fuch Defeft is fupplied 
by prefixing fo many Cyphers before the Nume- 
rator, {viz.. on the left hand) as there are Places 
deficient : As for Example, ^-f^ if it were only 
fet down thus, (.8) then it would be but tV > but 
by prefiaudg a Cypher before it thus, (08) it is 
trr. And T-rT7 is thus exprefled, (.008) and 
rrrr is tfaus Written, (•oi^) and r^^ thus» 
f-ooiy) ciTf. 

V. A Decimal Fra&ion being written without 
its Denominator, is known f|om a whole Num- 
ber, by having a Point or Prick prefixed before it, 
tfaoS) .25 is -rsV) hut if it had been exprefsM with** 
oat a Point thus, (ij) it would have fignified fo 
luny Units. The fame is to be obferved in mix- 
id Numbers, for 29 r4t being written decimally 
win ftand thu% C29. 16) and 48 ^44^ thus, (48. 
025) and 48 tAVt thus (48.0028) and the like 
tf any others. 

Bat fome Authors diftinguifli Decimals from 
whole Numbers, by prefixing a Virgula, or per- 
Ptndicular Line before the Decimal (whether it 
ke alone, or joined with a whole Number) thus 
|i iSrV-f and [025. is -rrrrt and 29I16 is i^-r-f^i 
^c. Others exprefs the fame Decimal Fradion 
l*d mixed Number5 thus, viz^ \ 8 \^ 19 Vl> 
\pt. Others with a Poiat over the place ot \3t\\^^ 
^*tbe whole Number^ and then theforiaer T?t2iC- 

-B 2 xvotvs 



4 Notaiim of Chap, i 

tions and mix'd Number will be thus writtec 
viz,. 8,0 2 y i9yi6y and the like of others. Arii 

feme Authors again put Points over all the Place 

... .. .. .. 

• • 
or Figures in a Decimal Fraftion thus : 8,02 



• • • 



29,16 ^8,025, ^r. but being written accordinj 
to the nrft Direftfon, I conceive they may be mol 
fit for Galcblation. 

VI. As whole Numbers do increafe their Va 
lue in a decuple Proportion, by annexing a Cy 
pher or Figure to the Place of Units ; fo by pre 
fixing a Cypher or Figure on the left hand of j 
Decimal, fo as aduatly to take place io the Deci 
mal, its Value is decreafed in a fdbdecuple Pro 
portion : fo the Number 4^ by annexing a Figure 
or Cypher to it, is increafed from 4 to 40, (jc 
But if 4 had been a Decimal, viz,. 4. and if then 
had been o prefixed before it on the left hand 
its Value had been decreafed from ^ to tvv 01 
4 ; and by prefixing y it is 54 ; and ftil 
by prefixing more Figures or Cyphers, its Valui 
will decreafe in the fame Ratio ad infinitum. 

VII. And as Cyphers being prefixed before - 
whole Number, vitL. on the left t^nd thereof, d< 
neither increafe nor decreafe its Value ; (for 4, 04 
and 004 being Integers, do ftill retain one and th^ 
fame Value ;) fo a Decimal, by having a Cypher 
or Cyphers annexed to the right hand thereof 
have not their Value either inci«eas'd or decreased 

Whence it is evident^ that all Decimal Fradion 

may be reduc'd to an equal Denomination at fir£ 

fight; for fuppofe .ly and .008 and ,73455 wert 

Decimals given to be reduced to one Denomiiui| 

^^oa. In this cafe I confidcr tVvat tVv^ Xkrominawj 
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given Decimal confiff ing of the moft Places 
>oo, aad ,15 and .008, whofe Denomina- 
: 100 and 1000^ may be reduced to Decimals 

fame Value, having likevife looooo for 
^nominator, by annexing fo many Cyphers 
ight hand of the Numerators, as (according 
ourth Definition foregoing) may make each 
L to have looooo for a Denominator; fo 
I be .15000, and .o58 will be .o(58oo. 
. As the order of places, in whole Numbers 

the ri|ht hand to the left, fo the order of 
1 a Decimal Fraftion is from the left hand 
right; the firft Place being accounted 
irts of an Unity, and by fome it V& called 

the fecond Place is fo many hundredth 
F Unity, or it is called Seconds ; the third 
fo many thdufandth Parts of Unity, or it 
I Thirds, tyc. which will more fully ap- 
the following Table. • 
5/(? of the Notation of Integers and Decimals. 
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. ;l^jtf e foi-egping Table is given a mix'd Num 
h^'bi Integers and Decimals ; the Integers bein 
fepacated from the Decimals by a Point or a PricI 
J.- according co the fifth Definition before-going j { 
ih2Z j8-j,;7jS£4J]gnifyfo many Integers, or Unit! 
and 823055514 fignify fo many Parts of Uoitj 
the Figure 8 in the firft place being fo man 
tenth Farts of Unity ; and the next Figure, vh 
the Figure 1, is fo many hundredth parts of U 
aity, he. 

So in the Decimal FraSion .4578 the Figur 
4 pofTelfeth the firfl place, and is 4pnmes. c 
four tenths of an Unit ; and 3 the fecond Figur 
js called 3 feconds, or three hundredth parts c 
an Unit ; and 7, the thfrd Figure is called feve 
thirds, or feven thoufandth parts of an Unit 
and 8, the fourth Figure, is called eight fourth: 
or eight ten thoufandth parts of an Unit, &€• 

Whence it appeareth, that every Place in a De 
Ctmal Fra^ion being confidered apart by itfel 
without any refpe& to the reft, will of itfe 
make a particular Decimal FraSion ; fo in th 
lafl: mentioned Decimal Fraction, v/k.. .4378, eac 
Place being confiderM by itfelf, wilt make thel 
following Decimal Fra^ions, ix'z.. 4.03 .00 
and .0008, or VV ttt tiW and ■,- . ■■ ' ■ .% ■ ; whic 
Fraftions beine added together, according t 
the Rules of Adctition of Decimals hereafter d( 
]ivered in the third Chapter, their Sum will b 
«t378, which is the given Decimal of which the 
are compos'd. 

IX. A Decimal FraSion is exprefled by fom 

Authors by Primes, . Seconds, Thirds, Fourth 

<Src. As if this Decimal -748 were to iie exprei 

fe^, they fay it is feven Primes, four Second 

3ffd eight Thirdis. Others t\veT« w« 'wVio w.v« 
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it thus, vr&. fevea huadred forty eigbtl. 
bat the moft approved way to expreG or:reSL_ 
Decimal Fra^on, is according to the Methodoft, 
reading a Valgar Fraftioa, acd to give it the 
Denomioatiop of the Figure ia thelaft Place of 
tbefr Decimal, and then the Decimal .748 will 
be thus read, viz,, feveo hundred forty eight 
dioufandthsj and .031$ is thus read, thirty C\x 
thoufandths, and fo of any other. This Chap- 
ter being well underftood, all the Parts of Nu- 
meration, viKrf Addition, Subftra&ion, Multipli- 
cation and DivilioQ of Decimals will prove very 
ufy. 



CHAP. II. 
Redu^ion of !Dedmah, 

To reduce a given Vulgar FraSikn to a 'Deci- 
mal., that fijall be equivalent thereto. 

I ITtTHEN in any Arithmetical Operatioo 
V V your Work is fo mingled with Vulgar 
Fra&ions, as to render it tedious, or difficult, the 
befl Renwdyyou can have, Jsto reduce your Vul- 
gar Frafiion or Frai^ions into a Decimal or De- 
cimals ; which having done, the Work will be as 
eify in every refpefl, as if you had to do with 
nothing but whole Numbers: which you may ef- 
fca by the following Proportion, uii.. As t.\vc 
DenomjasoTr of the given Vulgar Fra9.Wtt K xn 
ks NumcracoTf 

64 % 
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ri Unit, yrith fo many Cyphers as yo 
'your Decimal (hall have Places, to tti 
mal required. 

^\j^*So if .the Fradion to be reduced were ^, an 
^•>ryou would reduce it to a Decimal, confiftipg ( 
^ 4 Places, I fay, the Proportion is. 

As 4 (the Denominator of the given Fraftion 

Is to 3 (its Numerator) 

So is loooo (the Denominator of the Decinu 
required) 

To .7500 (the Decimal required.) * 

So that I conclude \ will be reduced to its < 
quivalent Decimal -7500 or .75 ; for Cyphei 
on the right hand of a Decimal do neither ic 
creafe nor dirainifh its Value, b^ the fevent 
Definition of the firft Chapter. 

l^ow, accofding to the forefaid Proportiot 
it is evident, that if to the Numerator of an 
Fraftion given to be reduced to a Decimal, yo 
annex as niany Cyphers as you intend its equiv2 
lent Decimial (hall have Places, and then divid 
it by . its Denominator, the Quote will be th 
Decimal required. 

So let there (again) be given {- to be reduce 
(as before) to a Decimal of 4 Places; in ordc 
thereunto I annex 4 Cyphers to the Numerator ; 
and it makes 30000, which I divide by the D( 
nominator^, and it quotes .7500 or .75, for th 
Decimal equivalent to the Vulgar Fraftion ^. 

Note^ That all Vulgar Fraftions . cannot be re 
duced to Decimals, having exaSly the fame Vs 
lue, altho they may come infinitely near ; and tt 
more Places that you make' your Decimal to coi 
(ill of, fo much the nearer doth it come to tl: 
Truth, but^ or y Places is exaft enough for tl 
/no/i Operations : fo if it be tec\\xvcQd x^ x^toii 
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the Vulgar Fraftion i^ to a Decimal o^ 
it vtiH be found to be .818 which is not e^ 
yet it wanteth not tt4-ot part of an Unit 
Truth; and if you make it .8182, it will 
fomewhat more than the Truth. 

Again, if you annex y Cyphers to the Nume- 
rator, and K> make the Decimal con(ift of ^ 
Places, it will then be .81818, yet it will want of 
the Truth, but not fo much as when it had but 4 
Places, for now it will not want ,,/. ,> part of 
an Um't of the exad Truth ; and if you make it 
to be .8i8ip, it will then exceed the Truth. 
Thus by increafing the Number of Places in the 
Decimal, you may come infinitely near the Truth, 
but never find a Decimal exadly equivalent in 
many Cafes. 

Note alfoy That if after you have reduced your 
Vulgar Fradion to a Decimal, according to the 
foregoing Rule, there be not as many Places in 
the Decimal, as you annexed Cyphers to the Nu- 
merator of the given Vulgar Fraftion, then you 
are to fupply fuch Defeft by prefixing fo many 
Cyphers on the left hand of the fignificant Fi- 
gures, as there are Places wanting, according to 
the fourth Rule of the firft Chapter. 

So if -yVr were given to be reduced to a Deci- 
mal of any Number of Places, as fuppofe 6 ; in 
order to it, I annex 6 Cyphers to the Numera- 
tor 11, and it makes iioooooo for a Dividend, 
vhich divided by 941, it quotes 11689, which 
confifteth but of 5 Places, but it Ihould have 6 
Places ; wherefore to make "it compleat, I prefix 
a Cypher before it, and it makes .01 1689 for the 
true Decimal required ; and if it had been re- 
quired to con/j/l of 4 Phces, then I annex /v^^* 
/Affjv to the Numercitor ; yet after "DiviCiotv vs 

ended 
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*ia be but cfiree Places' in the Qli»- 
ff^;in|&'^ lis; therefore to make it confift o( 
. pjtfce^, .1 prefix a Cypher before it, and ip 
m^^ .oij(? for tl>e Decimal fQuglic. AgaiOj 
«t there be given ?rvT ^o '^^ reduced to a Deci- 
^yjflai ef (Ajppo/e) 5 Piaces, it will be found to be 
' jjojtfy; and tt't^t WiU be reduced to jDooaij- 



If 



^5* 



* r^</wf ? the known Tarts of Money, Wdghc, 
Meafure, Tipie, i^c. to Decimal Fra^ioas, 

■ II. Hence it is evident, that the known Parts 
of Money, V'eight, Meafure, Time, and Mo- 
tion, &c. maf be reduced to Decimal Fradidns 
•(the fame Value, or in^nitely near it ; for if .Cin 
Money) a Pound Sterling be an Integer, whatfo- 
tvcr is lefs than a Ponnd^ is either a Part or Parts 
of the fame ; and when you know what part or 
parts thereof it is, y<m may reduce it to a Deci- 
mal of the fame Value, by the firft Rule of this 
Chapter : fo if you would kndw what is the De- 
cimal of a Pound Sterling equal to 7 Shillings, 
confider that 7 .(• is-^-r of a Pound, and by ^e 
fai<l Rule, the Decimal anfwering thereto is .3 5 I. 
And if I would know the Decimal equal to S'd' 
I conlider that ^d. is -^^ of -^ of a Pound, or 
^^-r of a Pound, and the Decimal equivalent 
thereto will be found (by the faid Rule) to bfe 
.oi3y. Likewife if there were giveq 7 s. 3d: 
to find the Decimal equal thereunto, firft I con- 
fider, that j s, 3d. is 87 Pence, which' is Vrr °^ 
a Pound, and the Decimal equal thereto will be 

[ found to be .362$ 1^ 

In like mann^, if it were required to £nd 
the Decimal of a Pound Trdy-weight equivalent 

to ^ fi£ — -I2/IW. 1 firft find t\\it 6 vt. — ^\i^. 



make 13a pvsts. which i% \>^ 6f a JPound Trby^ \ 
weight, and the Decimal equivalent thereunto 
will be found to be .55 by the fs^id fifit Rule of 
this Chapter. The like is to be un^erQood in 
the reducing of any of the knowA Parts of Coin, 

Weighti Meafure, b'c. into Decimals. '^ ' 

■ • 

To find the Value of a T^ecimal FraSiioh tk • 
the known Tarts of Mov^y^ Weight,. Meap 
furc, fSc. 

m 

III. When you would find the Value of a De- 
cimal Fradion in the known Parts of Coin, 
;Weight9 Meafure, Time^ Motion; or the like, 
•oU^rre the following 

RULE. 

m 

Multiply the given Decimal by the Number of 
Fart^ in the next inferior Denomination that are 
equal to an Integer in the fame Denomination 
with the given Decimal, and fee how many Pla- 
ces are in the Produd: more than were in the faid 
given Decimal ,* and cut fo many off from the 
left hand with a Dafh of your Pen, and thofe Fi- 
gures fo cut off, are the Value of the faid De- 
cimal in the next .inferior Denomination to it, 
afid the Figures (if there be any) remaining are 
the Decimal of aa Integer in the faid Denomina- 
tion, and may be reduced as low as you pleafe by 
the fame Rule, as in the following Example. 

Let it be required to find the Value of this 
Decimal of a Pound Sterling, viz,. ^763 y- 

Firft, I multiply the given Decimal by io, and 
the Produa is 1^2700, which is of 6 Places^ aitA 
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the ^iven Decimal is but of 4 Places, whe 
I cut oflf a. Figures at the left hand, viz,. ly, 
IS To many Shillings ; now whe 
7^3 5 iaid i y is cat off from the reft, 
20 are yet remaining 2700, which I 
" tiply by /2, to find out the 

1512700 thereof in Pence, and the Prodi 
12 32400, which confifting of 5 F 
— — — I cut off one Figure (viz^. 3 ) fro 
312400 left hand, which is fo many P 
fo that I conclude the Value 
given Decimal to be ly S'^^^d. and the re 
ing Figures, viz,. 2400 are the Decimal Pa 
z Peny, which, becaufe they do not amou 
the Value of a Farthing, I do not reduc< 
lower. See the Work In the Margin. 

So if -6847 /. be given, and it be requir 
find its Value, if you work as is before din 
you will find it to be 13 j.— o8i.— -i. 312 qui 
And 3 74 L being fo reduced, you will find 
make 7 j—- -oy//. —-3040 quarters. 

In like manner, if it were required to r 

this Decimal of a Pound Troy-weight, 

.84y76 /. into known Parts, firft, I multi] 

by 12, and it produceth loi 

.8457^ from which .1 cut off the twc 

12 Figures of the left hand, (viz 

10I14912 ^^^ Ounces, and the remainin] 

20 g"''^s, which are 149 12 do I 1 

T ply by 20, and the Produft is 29 

2198240 £j.Q^ ^i^j^h I ^y^ Qgp ^^^ g^fj P 

^i {viz,. 2.) which is two-peny-w 



39291J0 2nd 98240 remaineth, which I 
196480 (ipiy by 24, and the Prodn 

^SS77^^ ^3577^^9 which is 23. y 7760 Gr 
fo that I conclude the VaVxe c 
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given Decimal .8457^ Pound Troy-weight to be 
10 o«, — 02 fw — 23 gr, .57760. The lame is to 
be obferved in finding the Value of any other 
Decimal whatfoever, whether of Coin, Weight, 
Meafure, Time or Motion. 

I might hefe have added Tables of Redudion, 
ibewing the Decimal Fra£tions of any of the 
Parts of Money, Weight, tfc. as divers Authors 
have already done % but becaufe they are, tho ufe- 
ful, feldom made ufe of, and partly by reafon 
of the Eafe in finding the equivalent Dtcimal of 
any Fradion whatfoever, according to the Rules 
herein delivered, lihall forbear it. 

■ 

IV. There is a briefer way of Jifcovering the 
Value of a Decimal of a Pound Sterling, viz,. 
the Figure which flandeth in the firft place of 
Decimal, {viz,, in the PJace of Primes) being 
doubled gives you the number of Shillings ; then 
let the Figure pofTeffing the fecond Place of the 
Decimal, {viz^. the Place of Seconds) be efteem'd 
fo many Tens, and the Figure in the third Place 
account fo many Units, which faid Tens and U- 
nits being accounted one intire Number, and 
made lefs by one, will be fo many Farthings, 
which faid Shillings and Farthings are the Value 
of the given Decimal ,• but if the Figure in the 
fecond place be 5, or elfe exceed 5, then reckon 
one Shilling for that, and for the Excefs above 
Ji efteem every Unit 10, as before. 

Example i. 
What is the Value of .7365 /. 

Tbr Figure 7 (ilandiag in the place ot 1?tvmti^ 
Aeihg doubled, gives 14, which is (o man^ ^"^cvvV 
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in the place of Seconds, is placea under 8 and c 
i^hich are likewife Seconds, or Hundredths, an 
the. Figure 3 in the place of Thirds or Thoi: 
fandths is placed under 7, whjph is alfo fo man 
Thirds, &c* The fame order is to be obferv' 
in placing of the Decimals of mixed Numbers t 
be added ; as fuppofe^ there were given thefe fo 
lowing mixed Numbers to be added together, vl, 
168.3572 and 36.854 and 7.42 and .6: Now i 
order to the finding out their Sum, I difpofe < 
them in x>rder one under the other as followetl 
Where you may obferve that the whole Nun 
bers themfelves, or integral Parts of the give 
mix'd Numbers are placed one under the othe: 
as is direded in Addition of whole Number: 
without any refped at all to the Decimals at 
nexed to them ; and the Decimals are placed ni 
der each other, according to the Dire&ions g 
ven in the laft Rule, without any refpeft had 1 
the Integers properly belonging to them. 

36.854 

7.42 
.6 

III. Having placed your given Decimals in c 
der, according to this Rule, draw a Line und 
them, as in Addition of whole Numbers, und 
which Line you are to place their Sum ; then pr 
ceed in your Work in every refpeft, as in t 
Addition of Integers, beginning at the rig 
hand, and fo proceeding thco' the Decimals wit 
out any regard to them as Decimals, but as 
they were all whole Numbers : As for Examp 
/et us take the Decimals given in ^^^x^"^-*.^ 
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pie of the laft Rule foregoing : and firft I put 
down 6 under the Line, becaufe there is no o« 
ther Figure or Number to add to it ; then I pro- 
ceed to the next, faying 2 and 4 nu^e 6, which 
lalTo iet down in order under the Line : 
then I fay 3 and 7 make 10^ fo I fet .00746 
down o, and carry i to the next, fay- ,0832 
ing I that I carry, and 2 and 8 make ii, .61 
br which I fet down i, atod carry i to .8 
die nwtji faymg i that I carry and 8 ■ 
and 6 niake 1$, which I put in its 1.51065 
place under the Line, becaufe it is the 
Laft. And becaufe the Figure 5 ftandeth under the 
Place of Primes/ 1 put a Point before it, that is 
CO (ay, between i and 5, and the Work is fini(h- 
ed ; thc^Nornber J being, an Integer, and the 
reft a Decimal, whereby I find the Sum to be 
1.51066; that is I Integer, and .51066 parts of 
an Integer. ; 

After the fame manner, if the mixed Numbers 
n the fecond Examfde of the foregoing Rule 
ivere given to be added, their Sum will be found 
:o be 1 13.241 3, that is, 213 Integers, and .241 2 
lecimal Parts of an integer, as you may fee by 
he foUowiog Work. 
. • ■ ' 

,: . Jtf8.3572 

36.864 

i 7-4a 

.6 



*■ f ' 



213.2412 



Other Examples for the Learner's Praiftice may 
be foch as fvUow^ 
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412.^08 4.}d8 

. 26-009 .^%^ 
42.8 .5^ 

427487 ij.atf 795<oi98 






C H A P. IV. 

• ■ 

Siihfira^ion of 2)etimal FraHions. 

I 11I7HEN twoZ>6etm2lFraaioii&alr«g:ivmii 
VY and their Difierence orExtstA is ro^^ 
quired^ yon mtift {)!ice them (in ofSir to tho 
W ark) JBs van were taught Jo the fofegbteg GhafK 
ter of Addition, and t»io Openttiotf Is^ tHe v«ry 
fame in every refjfj^A ai in ^Subftradioft .6f wfaoM 
Numbers of one DenotiaJnition ; begiaftln^ ft th« 
right hand, as in the following 'EtttApld*- 
Let it be required to fubflrad the Decimal .^34 
from the Decimal .^18 j in order to the 
.728 Work i put th^ 6ne under the others 
.634 viz. the biggefl^ op^rmoft^ and take each 
— — Figure in the loWermoft out of its corre- 
.op4 fpondent Figmtrin the uppermoft, put- 
ting their rdj[)eftive Difierences in. or- 
der below the Line ; ;md I find, when I have fi- 
nifbed the Operfttiotoi the Remainder, 6r jydkr 
rence, to be .op^ as by the Work appeatvtb. - 



V^ 
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In like manner^ if the mix'id Number 42.347 
were given to be fubftra&ed from the 
mixed Number 75.123 I place them in 7^.123 
the fame Order asi^direfied in Addi* 42.347 

tion before goings only with this Can- — 

tion, be fure to place the biggeft upper- 33.775 
moft ; then proceed to take each Figure 
in the lowermoft out of its correfpondent Figsre 
in the nppermoft^ as if they were wiiole Num- 
bers: and having finiflsdd the Work, theRemaIn« 
der, or Difference, wiH be found to be 33*775, as 
you /ee it done in the Margin. 

When ^ Decimal givtiii tabc fiibftraae^cloea 
not confift of an equal Number of Places, fuch 
Defefi muft be fupplied by annexing Cyphers, or 
fuppofing as manay Cyphers to be annexed (as are 
wanting; on the right hand, and then the Work 
i&k beasiattowmerExanqpks* 

Example* 

Let it be required toiubftra£k .037485 from 
.S4 9 now becaoie ^4 hath but 2 
Places, and the other hath 5^ I fupply .840006 
that deled by annexing 4 Cyphers />37485 
thereto, as in the Margin ; and the 
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Work being finiihcd, I find the Re- .802514 
■uindef or Difference to be .802514. 

The fame is to be obferved when a Decimal 
Frafiion or mixed Number is given to 
be fobftrafied from a whole Number i 54.000 
as fui^>ofe 15.485 were given to be fub- 15485 
[baded from 54, becaufe there is no *—— 
Decimal annexed to 54; you are to fup- 48.514 
ply the decimal Places with Cyphers, 
wd then proceed in the fVorfr as before is dvTtBi-^ 

C a . cd 
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that IS) 2jf2 Integers, ^nd 7932 decimal Parts 
an Integer. 

A fecond Example may be of a mix'd Numbe 
given to be multiplied by a decimal Frafition 
as ^us^ Let it be reqpiredto multiply 38.;74i 
by .004453 ; I prepare tlie given Numbers for O 
peration, as is betore direfied, and having finilb 
ed the Work^ I find the Produft to amount Q 
• 173600398* Then to find the true Value of thi 
Produd, I confider the Number of decimal Place 
in both the Faftors, ^hich I find to be p, viz* i 
. in the Multiplicand aqd 5 ip the Multiplier ; there 
fore I mark out 9 Places towards the right hatfc 
of the Produd for a decimal FraSion, which \A 
deed is the whole Produfi: ; and therefore 1 
conclude the true Value of the Produft to bi 
•178600398 i as by the following Operation ag- 
peareth^ viz,. 

38.J745 
.00463 

II57238 
2314476 
1542984 

.178600398 

A third Example ttaSA be of 2 decimal irac- 
tiops, the one being given to be mukiplied by the 
other j as^ let there be given .63478 to be muJr 
tiplied by .8264 ; having dii^fed of the giveq 
Numbers according to order/ and finifhed tM 
Work of Multiplication, as is before direftedjj 
ind the Produd to amount to •524582192 : whia 
being done, to find the jtruc Va\ufc tV*«^cS^lcoi: 
Afcr that there are 9 declmB\ IPVact^ \ck \>c(ed'^ 
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Faftors, viz^ 5 in tbe Multiplicand, and 4 in the 
Multiplier ; wherefore 1 note out 9 Places in the 
ProduA for a Decimal Fradion^ and fo I find 
the true Value of the Produd to be .524582192 ; 
as by the following Operation appeareth. 

.63478 
•8254 





. 380868 
126956 
507824 

.524581192 

The like is to be underftood in afly oi^ tbe like 
Ciies whatfoever. 

n. If it fo happen (as fometimes it may) that 
after your Multiplication is finilhed, the Figures 
in the Produ& do not confift of fo many Places as 
there are decimal Figures in the Multiplicand and 
Multiplier, fucb Dered maft be fupplied by pre- 
fiziogas many Cyphers before it towards the left 
hand^ as it wanteth Places^ and then mark fuch 
Produd.with the faid Cyphers for a*decimal Frac- 
tion^ and the true Produd: reqiiired ; as in the fol- 
lowing Exampkt 

Lee it be required to multiply .047i5 by /)642, 
afiter the Multiplication 19 finifhed^ I nnd the Pro-* 
daft CO be 305692, confining but of 6 Places ; but 
the Number of decimal Plac^es in the Multiplicand 
and Multiplier is 8 : wherefore to mak^ the Pro- 
duft CO confift of 8 Places, I prefix 2 Cyphers be- 
fore tty and then, the trae Froduft w*vV\ b^ 
jpo/offfj^ , TAe Work followeth. 

C 4 -o^l^ 



24 Multi^lkatum^ &c. ( 

.0476 



mm 



95a 

I9b4 



.00305592 



In like manner) if .376523 were giv< 
multiplied by . j 34(^9 you will find the Pn 
be 506799958, confifting of 9 Places, b 
are 10 decimal Places in both the given 
wherefore the Produd muft be increafei 
Places, by prefixing a Cypherf which will 
.ojo6j99p58, as by the following Work. 

.37^52? 
.1345 



2259138 
1506092 
1129569 

t ' mi ■ 

•0506799958 



. . By this time I dpubt not but the dili^e 
ner is well acquaioted with Multip^catioi 
cim^ Fr^dions, the.Work being as plait 
fy aisjn whole Numlbers. The next we 
isDivifibn. 









cv 



•l" 



bt 



to 
eit 
rs 
Id 



(25) 

c H A p. VI. 

2)vDifion of 2)ec'imal Frontons, 

TTAving gone thro' Addition, SubftraSion, 



and Multiplication^ (the Operation being, 

IS you fee^ in every refped the very fame as in 
wftole Numbers) V9e come now to Division ; and 
altho in Decioials (as well as in whole Numbers) 
Divifion may feem fomewhat difficult to the 
.[\ young Pra&itioner, yet we iliall endeavour to 
render it as plain and eafy as poflibly may be. 

L The Operation in Divifion of Decimals is in 
every re(pe& the fame with that of whole Num- 
bers ; therefore the Difficulty in Dividon of De- 
cimals lieth not in the Operation, but in finding 
out the Value of the Quotient after the Work of 
DivifioD is ended, a general Rule for finding of 
which /hall be given by and by. 

IL It is neceflary many times to annex a Cypher 
or* Cyphers to the Dividend, whether it be a 
whole Number, or a mix'd Number, or a Deci- 
mal Fraftion, for many times the Divifor con- 
iifteth of more Places than the Dividend, and in 
that Cafe there muft be a competent Number of 
Cyphers annexed to the Dividend: As, fuppofe it 
w'cre required to divideJ73.5d4 by 46.24897 ; here 
you cannot conveniently proceed in the Work 
till you have annexed Cyphers to the Dividend, 
to increafe the Number of Places in the decimal 
fttft thereof, Mdyoii may annex as man^ as ^o>i 
pkaJlej /or by tbefeveath Rule of the fir& GVvvf- 



"is 7)ivifioM of Chfl 

ter. Cyphers annexed to a Decimal Fraftio 
fieicber ai^;meQt nor diiQuiidi its Value. 

III. When a QueiU(m to be wrought by 1 
fion of Decimal is ^oppfed, coo/ider wh 
there are as many decimal Figured in the J 
dend, as there are in the Divifor ; if there b< 
*wanciag, make them (ull as many, or r^dier i 
by annexing Cyphers thereto^ according to 
Role foregoing : But in fome Caibs there ffli 
iiece£Bty be more ; for when there is an i 
Number of decimal Places in the Dividend, 
in the Divifor, and a Diviiion can be made^ 
the Quotient will infiiUibly be a whole Kui 
without any Fraftion; except what is in the 
Buinder. 

IV. In Multiplication of decimal Fra&ioai 
Fkioduft containeth as many decimal Figur 
there are decimal Places in the Multiplicand 
Multiplier ; and in Divifion, if you multipl] 
Quotient by the Divifor, the Produft will b 
qual to the Dividend : upon which confidera 
die true Value of the Quotient of any Div 
may infallibly be known by this 

Geiteral Ruli. 

Afber the Work of Divifion is ended, com 
fiom many decimal Places are in the Divic 
more than there are in the Divifor j and how 
py foever thtf Excefs is^ let fo mapy in the C, 
ncnt be feparated from the reft, fcfr a Deci 
But if there are not fo many Figures in the ( 
tient as the faid Excefs is, fuch Defeft mu(i 
ftxapiitd by prefixing as many Cyphers on 
Jenhaad^ putting a Point before them, as I 
/beca nogbt alrettly } X^et^ CIa%\\ VaOcv T^^ 



Cbap. 6. Decimal Fra£iicns. ij 

IS aforefaidj be the true Value of the Quotient 
fought. 

, iihaU explain this Rule by Examples of the fe- 
Tcral Cafes that may happen in the Divifion of 
Decimals, which are 9, as followeth : 



s Sa whole Number 

4^ I ^ * whole Number, 

y >a mix'd Number i*S s a mix'd Number, 



2^ a whole Number, 

.1 



amix'd Number, 
a Decimal Fraftioa. 




a Decimal Fraftion 



IP 
Cafe u 



a Decimal Fraftion. 
a whole Number^ 
a mix*d Number^ 
a Decimal Fradion* 



A whk Number given to ie divided by a vibok 

Number. 

V. When you are to divide one whole Num- 
bar by another, and they are not commenfurable, 
tho there are ooDecimals in either the Dividend or 
the Divifor, yet if you annex a competent Num- 
ber of Cyphers to the Dividend, there will be a 
Decimal in .the Quotient, confifting of as many 
Places as you annexed Cyphers to the Dividend. 

Example t. 

Let there be given 5729 to be divided by 43 S ; 
according to the foregoing Rule, I annex a Num- 
ber of Cyphers (fuppofe 4) to the given Divi- 
dend, which will fupp]^ 4 decimal Places^ and it 
will be f 72^0000 : and atcer the Work ot Tim- 
Goa is Hoiihedj I/indthc Quotient to be 1^0199 • 



itf 7)ivifioM of Chap. 6. 

tevy Cyphers annexed to a Decimal Fraftion do 
oeicber augment nor dJiQinidi its Value. 

III. When a Queftion to be wrought by Divi*- 
fion of Decimal is ^opofed, coo/ider whether 
there are as many decimal Figures in the Divi- 
dend, as there are in the Diviior ; if there be any 
wanting, make them (ull as many, or rather more, 
by annexing Cyphers thereto^ according to the 
Rule foregoing : But in fome Cafes there mttft <tf 
iiece£Bty be more ; for when there is an equal 
Number of decimal Places in the Dividend/an4 
in the Divifor, and a Diviiion can be made^ then 
the Qaotient will infitUibly be a whole Kumber 
without any Fraftion^ except what is in the Re- 
Buittder. 

IV. In Multiplication of decimal Fradions, the 
Fkioduft containeth as many decimal Figures as 
there are decimal Places in the Multiplicand and 
Multiplier ; and in Divifion, if you multiply the 
Qpocient by the Divifor, the Produft will be e- 
qual to the Dividend : upon which confideration 
die true Value of the Quotient of any Divifion 
may infallibly be known by this ' 

Gnmal Ruk. 

Afber the Work of Divifion is ended, confider 
how many decimal Places are in the Dividend 
more than there are in the Divifor i and how ou- ' 
vy foever thtf Excefs is^ let fo many in the Quo- 
tient be feparated from the reft, for a Decimal. 
But if there are not fo many Figures in the Qi^- 
tient as the faid Excefs is, fuch Defeft n\u(i: be J 
fupplied by prefixing as many Cyphers on the 
left haad^ putting a Point before them, as hath j 
Jbcea nagu alratuy ; thet^ ft^W bxOcv Tkiomal ' 



Chap. 6. Decimal Fra£ims. ij 

IS aforefaidj be the true Value of the Quotient 
foDght. 

, 1 fluU explain this Rule by Examples of the fe- 
vcral Cafes that may happen in the Divifion of 
Hecimalsy which are 9, as followeth : 



2 >a whole Number 

a mix'd Number 



a Decimal Fraftioo 








a whole Number, 
a mix'd Number, 
a Decimal Fraftioa. 
a whole Number, 
► g <^ a mix'd Number, 
* a Decimal Fraftion. 
a whole Number, 
^ a mix'd Number, 
$ a Decimal Fradioa* 

Cafe u 

A whk Number given to ie divided by a vibok 

Number. 

V. When you are to divide one whole Num- 
ber by another, and they are not commenfurable, 
tho there are ooDecimals in either the Dividend or 
the Diviibr, yet if you annex a competent Num- 
ber of Cyphers to the Dividend, there will be a 
Docimal in .the Quotient, confifting of as many 
Places as you annexed Cyphers to the Dividend. 

Exam^ I. 

Let there be given 5729 to be divided by 43 S ; 
according to die foregoing Rule, I annex a Num- 
ber of Cyphers (fuppofe 4) to the given Divi- 
dend, which will iupp\y a decimal Places, and it 
win be f 72^0000 : and otter the Work cff "Dm- 
^oa is Haifhedj I End the Quotient to be 130199 • 



is 7)iviJiQM of Chap. 6. 

ter. Cyphers annexed to a Decimal Fraftion do 
oeicber augment nor diiQinidi its Value. 

III. When a Queftion to be wrought by Divi*- 
fion of Decimal is ^opofed, coo/ider whether 
there are as many decimal Figured in the Divi- 
dend, as there are in the Diviibr ; if there be any 
wanciag, make them (ull as many, or rather more, 
by annexing Cyphers thereto^ according to the 
Rule foregoing : But in fome Cafes there mttft of 
iiece£Bty be more ; for when there is an equal 
Number of decimal Places in the Dividend/an4 
in the Divifor, and a Diviiion can be made^ then 
the Qaotient will infiiUibly be a whole Kumber 
without any Fraftion, except what is in the Re- 



IV. In Multiplication of decimal Fradions, the 
Produft containeth as many decimal Figures as 
there are decimal Places in the Multiplicand and 
Multiplier ; and in Divifion^ if you multiply the 
Quotient by the Divifor, the Produft will be e- 
qual to the Dividend : upon which confideration 
the true Value of the Quotient of any Divifion 
may infallibly be known by this 

Gemral Rule. 

After the Work of Divifioo is ended, confider 
flow many decimal Places are in the Dividend 
more than there are in the Divifor j and how ma- 
py foever tht Excefs is, let fo many in the Quo- 
tient be feparated from the reft, fcfr a Decimal. 
Sut if there are not fo many Figures in the Qi^- 
tient as the faid Excefs iSy fuch Defeft xs\u& be 
fupplied by prefixing as many Cyphers on the 
Jefr hMdf putting a Point before them, as hath 
Ibeea naght alratuy j then (htiV VaOcv Ikicvsial 



Chap. 6. Decimal FraHlcns. ij 

IS aforefaidj be the true Value of the Quotient 
foDght. 

^ illuU explain this Rule by Examples of the fe- 
venal Cafes that may happen in the Divifion of 
Ileciinals9 which are 9, as followeth : 



2 >a whole Number 

4^ J ^ * whole Number, 

'>a mix'd Number > g < a mix'd Number, 



6 



* a whole Number, 

.1 



amix'd Number, 
a Decimal Fraftioa. 




Decimal Fraftion 




a Decimal Fraftion. 
a whole Number^ 
a mix*d Number, 
a Decimal Fradion* 



A v&tfr Number given to te divided ly a vibok 

Number. 

V. When you are to divide one whole Num- 
ber by another, and they are not commenfurable, 
tho there are ooDecimals in either the Dividend or 
the jyivifoT^ yet if you annex a competent Num- 
ber of Cyphers to the Dividend, there will be a 
Docimal in the Quotient, conliftiog of as many 
Places as you annexed Cyphers to the Dividend. 

Example i. 

Let there be given 5729 to be divided by 43 S ; 
according to the foregoing Rule, I annex a Num- 
ber of Cyphers (fuppofe 4) to the given Divi- 
dend, which will fupp]^ a decimal Places, and it 
mil be f 72^0000 : and sLtccr the Work cff "Dm- 
Gca is &ji(hedj I Had the Quotient to be 130199. 
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ter. Cyphers annexed to a Decimal Fraftion do 
fieicber augment nor ditQinidi its Value. 

III. When a QuefUon to be wrought by Divi*- 
fion of Decimal \s ^opofed, coo/ider whether 
there are as inany decimal Figured in the Divi- 
dend, as there are in the Divifor ; if there be any 
wanting, make them (ull as many, or rather more, 
by annexing Cyphers thereto^ according to the 
Rule foregoing : But in fome Cafes there mttft of 
iiece£Bty be more ; for when there \% an cqnAl 
Number of decimal Places in the Dividend/an4 
in the Divifor, and a Diviiion can be made^ then 
the Qaotient will infiiUibly be a whole Kumber 
without any Fra&ion; except what is in the Re- 
Buittder. 

IV. In Multiplication of decimal Fraftions, the 
Fkioduft containeth as many decimal Figures as 
there are decimal Places in the Multiplicand and 
Multiplier \ and in Divifion, if you multiply the 
Quotient by the Divifor^ the Produft will be e- 
qual to the Dividend : upon which confideration 
the true Value of the Quotient of any Divifion 
may infallibly be known by this ' 

Gwral Ituli. 

After the Work of Divifion is ended, confider 
|iow many decimal Places are in the Dividend 
more than there are in the Divifor i and how ma- ' 
vy foever thtf Excefs is^ let fo many in the Quo- 
tient be feparated from the reft, fcfr a Decimal. 
But if there are not fo many Figures in the Qi^- 
tient as the faid Excefs is, fuch Defeft n\uft be \ 
fnppiied by prefixing as many Cyphers on the 
Jett haad^ putting a Point before them, as hath i 
jbcea taagli alrcLiy ; then (htiX bv^Vv Ikjc.vsial ' 



Chap. 6. Decimal Fratikns. ij 

IS aforefaidj be the true Value of the Qiiotienc 
foDght. 

^ lihail explain this Rule by Examples of the fe- 
venal Cafes that may happen in the Divifion of 
HecJmalSy which are 9, as followeth : 

a whole Number, 
amix'd Number, 
a Decimal Fraftion. 



2 >a whole Number 

4^ j ^ * whole Number, 

y >a mix'd Number yt<,2L mix'd Number, 



^ 

I 

I 
^ 




a Decimal Fraftioa 



Cafe I. 



a Decimal Fraftioa. 
a whole Number^ 
a mix*d Number, 
a Decimal Fradion* 



A v&tfe Number given to ie divided ly a vibok 

Number. 

V. When you are to divide one whole Num- 
ber by another, and they are not commenfurable, 
tho there are ooDecimals in either the Dividend or 
the jyivifoT^ yet if you annex a competent Num- 
ber of Cyphers to the Dividend, there will be a 
Docimal in the Quotient, con(ifting of as many 
Places as you annexed Cyphers to the Dividend. 

Example t. 

Let there be given 5729 to be divided by 43 S ; 
according to die foregoing Rule, I annex a Num- 
ber of Cyphers (fuppofe 4) to the given Divi- 
dend, which will fupply a decimal Places, and it 
win be syipoooo : and alter the Work cff "Dm* 
fioa is Hoifhedj I End the Quotient tobc 130199. 



is 7)iviJiQM of Chap. 6. 

tevy Cyphers annexed to a Decimal Fraftion do 
oeicber augment nor djminidi its Value. 

III. When a QuefUon to be wrought by Divi*- 
fion of Decimal is ^opofed, coo/ider whether 
there are as many decimal Figures in the Divi- 
dend, as there are in the Diviior ; if there be any 
wanciag, make them (uH as many, or rather more, 
by annexing Cyphers thereto^ according to the 
Rule foregoing : But in fome Cafes there mttft ti 
nttt&Vf be more ; for when there is an equal 
Number of decimal Places in the Dividend, an4 
in the Divifor, and a Diviiion can be made^ then 
the Qaotient will infiiUibly be a whole Kumber 
without any Fraftion; except what is in the Re- 
Buittder. 

IV. In Multiplication of decimal Fradions, the 
Produft containeth as many decimal Figures as 
there are decimal Places in the Multiplicand and 
Multiplier ; and in Divifion, if you multiply the 
Qoocient by the Divifor, the Produft will be e- 
qual to the Dividend : upon which confideration 
the true Value of the Quotient of any Divifion 
may infallibly be known by this 

Gemral RuU. 

After the Work of Divifion is ended, confider 
|iow many decimal Places are in the Dividend 
more than there are in the Divifor ; and how ma- 
py foever tht Excefs is, let fo many in the Quo- 
tient be feparated from the reft, for a Decimal. 
But if there are not fo many Figures in the Qi^- 
tient as the faid Excefs is, fuch Defeft muft be 
fupplied by prefixing as many Cyphers on the 
Jert haad^ putting a Point before them, as hath 
Jbeea tsagM already i then (htiV VaO^ Ikjc.vsial 



Chap. 6. Decimal FraHtcns. ij 

IS aforefaidj be the true Value of the Quotient 
fought. 

, lihan explain this Rule by Examples of the fe- 
venl Cafes that may happen in the Divifion of 
DecimaXsy which are 9, as followeth : 

a whole Number, 
amix'd Number, 
a Decimal Fraftioa. 



2 >a whole Number 

4^ J ^ * whole Number, 

y >a mix'd Number yt<,2L mix'd Number, 



1 




a Decimal Fraftion 



^ 

.^ 
5 



Cafe I. 



a Decimal Fraftion. 
a whole Number^ 
a mix*d Number, 
a Decimal Fradion* 



A v&tfe Number given to ie divided by a whole 

Number. 

V. When you are to divide one whole Num- 
ber by another, and they are not commenfurable, 
the there are ooDecimals in either the Dividend or 
the Diviior^ yet if you annex a competent Num- 
ber of Cyphers to the Dividend, there will be a 
Docimal in .the Quotient, conliftiog of as many 
Places as you annexed Cyphers to the Dividend. 

Example t» 

Let there be given 5729 to be divided by 43 S ; 
according to die foregoing Rule, I annex a Num- 
ber of Cyphers (fuppofe 4) to the given Divi- 
dend, which will fupply a decimal Places, and it 
wSk he syipoooo : and sdter the Work cff "DWv 
flea is Hoifhedj I End the Quotient to be noi99- 



^28 7)ivi/iou of^ Chap. 5. 

438) 5729#oooo (I3-0799, &€• 

Now to find out the Value of the Quotient by 
the general Rule before-goingf I conHder thiit 
there are no Decimals in the Divifor, but there 
are 4 in the Dividend^ and confequently by the 
iaid Rule there muft be 4 decimal Places noted out 
in the Quotient, by fetting a Point before them, 
and then the true Value of the Quotient will be 
found to be i3«07pp« 

■ * ■ • » 

Example 2. 

Let there be given 48 to be divided by 4375 ; 
you cannot here make any Work till you have an- 
nexed Cyphers to the Dividend, becaufe the Di-- 
vifor is bigger than the Dividend, and therefore 
annex as many as you think convenient ; fuppofe 
6, and having finifh'd the Work ofDivifion, you 
will find the Quotient to be 1096 : Now to find 
out its true Value, confider that there are no de- 
cimal Places in the Divifor, but there are 6 in 
the Dividend, therefore there muft be 6 decimal 
places in the Quotient; but the Quotient as yet 
pofTeiTeth but 4 Places, therefore to make them 
up 6, according to the faid general Rule, I pre- 
jRx two. Cyphers before the other Figures^ on the 
left hand of the fame, fo as they may take place 
in the Decimal, by putting a Point before them^ 
fo will the true Quotient be .00 1096, &c. * 

• 

4376) 48,000000 (.001055, (jTc. 

This firft Cafe may very well ferve for a far- 
ther lUuilration of the firft Rule of the fqcond 
Chapter of this Book. . 

Cafe 



6. Chap. <J* decimal Fraiiions. ^§ 

Cafe 2. 
Example 3 . 

A whok Number given to be divided by a rnix^d 

Number. 

Let the whole Number 586 be given to be di- 
vided bvthe mix'd Number 36.4855 ; here you 
may oblerve that altho the Dividend be greater 
thao the Divifor^ yet there can be no* Operation 
ufldl the Dividend is prepared by annexing a 
competent Number of Cyphers to it, and, accor- 
ding to the third Rule of. this Chapter, I muft 
annex at leaft 4, but here I ihall take 6 (or more 
at pleafure) and then the Dividend will be 
586.000000 ; and the Work being finiChed, as in 
Divifion of whole Numbers, the Quotient will 
be found to be 16.06, &c. 

564856) 586.000000 (16.06, &c. 

Now to difcover the Value of this Quotient, 
according to the general Rule foregoing, I conli- 
der that there are 4 decimal Figures in the Divi* 
for, and 6 decimal Places in the Dividend, the 
Excefs being 2, and coufequently there muft be 2 
decimal Places noted in the Quotient, by putting 
a Point before 'em ; and then the true Quotient 
will be i6.66^ as you may prove at your leifure. 

' Example 4. 

Another Example of the fecond Cafe may be 
this : Let there be given the Number 2 to be di- 
vided by the mix'd Number 28.74, having pre- 
pared ^e Dividend, by annexing 6 C^^Vven x< 
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it, (or more at pleafure^ and finiftied the Woi 
of Divifion^ as ia \vhoie Numbers, I find the Qu< 
tieot to be 65^5, &c.. 

28.74) 2.000000 (.0^95, (frc. 
Now to find oot the true Value of this Qa< 
tient^ I confider, according to the general Rul< 
that there are but 2 decimal Places in the Divifo 
and 6 in the Dividend ; therefore (the Excefs b< 
ing 4} there mufl: be £3ur decimal Places in tl: 
Quotient^ but there are but g Places, wherefoi 
I make ^emnip 4 by prefixing a Cipher before 'en 
according to the latter part of the (aid genen 

Cafes- 
Example $• 

'A whole Number ghen to be divided ly a Decimi 

■ T^aBion. 

Let there be given the whole Number 48 to b 
divided by the Uedmal -0575 > after the Div: 
4end is prepared by annexing a competent Num 
bcr of Cyphers, as fuppofe 7, after the Work c 
Divifion i^ endedi I find the Quotient to amour 
to 71 1. u X, as foiloweth : 

.o6j$) 48.-0000000 (711.111, &c. 

Now to find out the Value of the faid Quotier 
by the foregoing general Rule, I confider th^ 
there are 4 decimal Places in the Divifor, and 
in the Dividend, the Excefs beifig ; ; wherefoi 
I conclude that, according to the (aid Rule, thex 
muft be three decimal Figures in the Quote, cu 
off or feparated from the refl by a Point ; ani 
then the true Value of the Quotient will b 
71 I'll I, thatis, 7U Integer^, and iii decims 
Parts of M Integer^ or very near. 

Caj 



Cfiip. 6, 'Decimal FraSfktts. » ? 

Cafe 4. 
Example 6. 

A mix*d Number given to be divided bj a wbok 

Number. 

Let there be given the mixM Number 743.574, 
to be divided by the whole Number '75. 

After tbc Dividend is prepared, by annexing 
Cyphers at pleaTure, and the Operation (accor<- 
dio^to Divifion of whole Numbers) fini(hed^yoa 
will find this Qnotient, viz.* 9.9 1 43 %. 

.75>) 743y74<>o (9*9X43 a- 

Kow to find out the true Value of the faid 
tieot^ I coofider that after there are i Cy- 
lers annexed to the Dividend^ that the decimal 
*art thereof will poiTefs 5 Places ; and betaufe 
there are none in the Divifor, therefore the Ex- 
co(s is $y and confequently (according to the faid 
gcperal Rule) I note 5 Places in the Quotient for 
cbp decimal Part^ which being done^ I find the 
troe Value (tf it to be 9-^143 2. 

Example 7. 

Again, let the Dividend in the lad Example, 
•Diieri : 742.574 be given to be divided by the whole 
Number 43 fiy6^ and the Quotient will be found to 
be 17063, if there be 3 Cyphers annexed to the 
Dividend ; ^nd there will be 6 decimal Places in 
it, and not one in the Divifort wherefore there 
muft be 6 decimal Places in the Quotient, but 
there are but 5 : therefore to make them €, ac- 
cording to (he laid general Rule, I prefix a Cy« 
pher, ud then the true V^lue of the Qaotx^t 
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will be .017063, as upon Proof you will eafily 
find. 

435^7) 74?-y74ooo T-oiyodj, &c. 

• •■ ... 

' ExamfkS. 

A mix^d Number given u be Guided by a mix'd 

Number. 

■■•-■•■ • ■ • ■ » 

Let the following mix*d Nutnber, v/z,.' 3.748 
be given to be divided, by the mix'd Number 
46-375. Here, according to forpaer Diredions, 
1 annex Cyphers (at. pleafure) to the Dividend; 
fuppofe 5, then will the DiYidend be 3.74806000: 
and Jiaving finifh'd the Work 6f Divihcn'^as if 
they were whole Numbers, I find the Quote to be 
8084, &c. But the true Value of this Qpdtierii 
thus found I a £ yet know not ; therefore to matke 
a difcovery of its Value, Iconfider that 10 tf)C 
Dividend there are 8 decimal Places, and in* the 
Divifor there are but 3 fuch Places, therefore the 
Number of decimal Places in the Dividend ex- 
ceeds the Number of Placed in the Divifor by 5 j 
fo that by the foregoing general Rule I knowihat 
there mnft be 5 decimal Places, in the Quotionti 
but there are only 4 Figures, viz,. 8084 * but tt 
make them 5 according to the general fUde^ 1 
prefix a Cypher before the other Figures,- and it 
makes .08084, which is the true Quotieni 
fought. 

4^.575) 3.74800000 (,08084, <irf. 
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Cafe 6. > f 

A rrixd Numbtr given to he 4i^ided bj a Decimaf 

RdElioB^ 

Ex0nfle 9. 

Let there be given the mixM Nomber 54*379 
to be divided by the Decimal Frafiion •34687 : a 
compettnt Humber of Cyphers^beiog to be added, 
fo that there may be 3, or 4, or 5 decimal Places 
in tAe Dividend more than there are in the Dlvi- 
for, therefore I annex 6 Cyphers^ and then the 
Dividend will be 54.379000006: ; and when the . 
Work of Divifion is ended, the Quocienf will be 
foond to be 1557705. 

Which being done, the next thing in order to 
the compleating of the Work,^ is to find out the 
tme V^ue of the faid C^otient, which is eafily 
done by the faid general Rale ; for I con(ider that 
in the i>ivifor there are 5 decimal Places, but in 
the Dividend there are 9 (viz.. 3 given fignificant 
Fimres, and 6 Cyphers annexed^ fo thatthe £x- 
' ceb is 4 ; therefore I conclude that there mud 
be 4 decimal Places in the Quotient, apd the red 
are of the integral Part, fo chat I find the true 
Qootient 1815^.7705, that is, 155 Integers and 
.7705 or T ^Vt% pstts of an Integer 9 which you 
may eafily prove at your leifure. 

■ 

.3 4687} 54. 3 79000000 (15 5.770 5, &c. 

^xofffle 10. 

If there weregiven the miydNuAbcr ^vVi^^. 
. to be divided' by ,000:^47 ; here arc not to m^i- 
f Vi/ecimlPHicesm the Dividend as thwe ate vtv 
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the Diviror, therefore do I increafe their Nui 
ber by annexing 5 Cypbcir« thereto^ and then tl 
Dividend vill be 4^.59400000 ; the^ .dp.I,proce( 
to'th'^^OpprarionJ taKn^^^ notice at all of tl 
Cyphers which are beroretbe Divifor^.but wo 
as if there were noQCAt Mil ; and when the Wo 
of Divifion is finiihed^ I iind the Quotient tQ I 

/•^:^^§?^^^ 45.^8400900 (183^40^9, &€. 

^ 'Ndwitbe Quotient being found, I. come next 
fiod'^uc its Value ; wiiich to do. i ^nfider th; 
there ane ^ iieciiDal Places 10 the Divifofy.and 
in thei>if ideod> ib ^that^^e iExce£i is two Places 
efaei:cfiDi:e 1 tbgclude, according to the faid g( 
neral Rule, that there muft be. 2 decimal Plao 
noted. in the Quotient^ fo that then it« true V* 
lue will be found to be 183740.8^^ &c* 
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Cafi 7. 

• % m J 

9 

7i Decimal Fra^ioH given to be divided by a whc 

'Number. 






Ex/tmpk 1 u 



oL^tit be required to divide the pecimal Fra4 
tiouL /07854 by the whole Numbe^ 25. Here i 
this Example, there is no need oC annexing an 
Cyphers to the Dividend to prepare it for Opt 
ration,;but yet you may at yoiir pleafure ; on] 
becaufe there is no neceffity^ I (hall forbear i 
and proceed to the^Work according to the Ru 
o£.Divi(ion in .wbQie Kumbe];s; and tbe Woi 
/hiiBg finiihed, Ifind the t^otiwt to be 314 
r&eior /proceed to find 6at l^Vft V^\\\^<>UVa^Qs^ 



tjeacby fcbefCMitl IUikibi<d|gbtog; aad1}QCilpfe 
there is na D^iauil io the J)iWfor> Akd i^lo ^ 
Dnridcnd, therefore ibhcre . mqft • be- 5 ; \ :^inial 
Hmbs Ip che C^fzioiit^ ^d.eberl? 4ffi AmTi} Pla- 
ces as yet, therefore do I prefix Iwp Cypher;? be^ 
fore the (^otient thus founds and note them for 
the true Qaotiqnt igu^^ #hich is .00314, as 
by the Operation appeareth. 



,". 



e5) .07«tfi| (.00^14 

S , r. 
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let cherti he gircii liBe l}ectli«)i FmfiMW •$44 
tobediTidtd b)r tbo fmx'i NiuObtt a47iS> hm I 
fifft pvepaw.tbD Divtdedd for the Wotk by atn 
aezii^ A Qlpfafr^ thireta, atid baWpg fipiAc»d 
the worK of Divifion, I fiod thtt Qti^Kil^Qt to be 
24J3 ; and to difcover its Value according to 
the general Ri4f^ I coafidcr that there are in the 
Dividend (after the 4 Cyphers are thereto an- 
Mted) '74^1991 Hateiy and io the XHvifcKr there 
are bat 3, fo tbgt: theSBsedii is 4f tlwctfore I 
conclude that there muft be 4 decimal Places in 
the Quotient, fo that the true Quotient is the de* 
cimal Nomber .2433, &c. as foUoweth. 

^7(0 '^4^0000 (.2433, eSrc. 
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But irttfthe faidDividend .84^ there had be 
aimexM $ Gy phers> • then the true Quotient wou 
havetMKn^^24J38, (b'c* and if there had been 
Cyphers annex'd thereto^ then had the Quotie 
been. • 2433899 &c. ' 
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Let it be requirM to divide this ]>ecimal Fra 
tioDji nmL. .845, by the mix*d Number 34.7< 
after I have annexed Cyphers to the Dividen 
to prepare it for the Work, and the Work 
Divifion being finifliVlj I find (as before) tl 
Quotient to beji433 ; but the Value of it beii 
found ..outlay the g(6neraL Rule, willJbe differe 
from the former Qu()te;:.ior havinjg taken tl 
Number of decimal Places in the Dividend ai 
the Divifor, I find the,£xce(s to be % in the S 
vidend, fo that thete lUould be 5 decimal Plac 
in the Quotient, but there are now but 4 Place 
wherefore to fupply tKat J^efi^ft, I prefix a Cyph 
before the faid Q^ei^^ and put the uPbint befo 
it, fo as'it may takd pUce in the Decimal, ai 
then* the 'true Value. of the Quotient will I 
x)2433J (ire. asfolIow«tB. ^ 



\ , 



^4.76) .84&>6o6 (.0243 3i tfc\ 

/ • ■ . ■ ■ . ■ -I ■ '• ■ 

And if the Divifop bad been 347^, then ti 
Quotes wbuld bavebeea^ooi4339 ^^. 






■<» 






Cb^ 6^ decimal Fratiions. ^j 
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ALtcimal RaBion given to h divided by a Deci- 
mal Ratlhn. 

Example 14. 

Let there be given the decimal Fradion .83 5795 
to be divided by .243 : Here I ma/ anuex Cy- 

£tTS acpleafure to the Dividend to prepare it 
Operation ; but btfcaufe thpre is n6 neceffity 
for it, I ihall forbear, add proceed to the Work, 
as in Divifion of whole Kumbers, ^^bich being 
finilhed, I find in the* Quotient the Nuihber 3439 : 
and now I have nothing to do but to find out the 
true Value of this Quotietitf and in order there- 
unto, I confider that in the Dividend are 6 deci- 
mal Places, and in the Divifor but 3, iVherefore 
the Excefs is 3, which is the number of decimal 
Places in the Quotient, which being (%parated 
from the reft by a Point, according to former 
Bireftions, the true Value of the Qpotient will 
be found to be 3.4399 &€• 

•243) -83579^ (3439i &c. 

But if the Dividend had had a Cypher annexed 
to it, then the Quotient would have been 343941 
tfc. and if two^ypbers had been annexed to it, 
then the Quotient would have been 3.43948, &£• 
Bat if thebividend had been .083 5795/ and the 
Divifor the fame as before, the Operation would 
have been ftill the fame, and the fame Figures 
would be' in the Quotient, but not of the fame 
Value, for they would have been aU DecvcM\^> ' 

D 3 n^iXi^ 
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viz^ •J439> &<:. But if the Dividend had 
(as before .83579O and. the Divifor had 
(".0243) the fame as before, with a Cypher 
fixed befc(re it tpdeprefsitfif Value, thotjia < 
ration l>e the very fam.^,. yet the Value 
Quotient would have been 34.29, &c. Ai 
the Divifor had h'ajd ni^o Cy^eris prefixed b 
it thus, .00243, then the Quotient would 
If^en 3Vf)n9>. fSfc* And if; the Divir<}r had 
(.090242). the faip&a«..bftfQrej» with tbriQeCy 

grefiM(( before it). tb«o the. Quotient Vould 
^n. 543flj CQofifting. HKirply of lathers 
ccpr. yon haiyef ^noe^ca: Cyphers to tber0ivi< 
TiiustbMci L largely; gppe^ over aU th« Cafes 
C2^ iiappca: gi; JDivjfiftn of Dei:tiliate>. and 
given onf pt npre EiEamfdes in every Caf 
tl»t 1 iwpP by tWs/time the diligwt JRjea< 
made- cap^^; of pejrforqiing any Oper^ 
either in. A4ditioili Sqbftradioni. Multi[ 
tnofli cf^t^viiio^^ o£ D^cjtoals ; and if he 
perfei^eii p^iuips hb nay bd defirous. to 1 
ioflBijethiflg of; the Vfe. ^dd. Application it 
pra^fff^ Pari^ of Arithfl^etick,.before^^hec 
to the more difficult piu:t of the gxtraftic 
Roots ; and becaufe I would not dull the 
of his Appetite, I .(hall give him a Tafteof 
excellent Ufe in the Rule of Proportion, ai 
the Menfui^fitiiiii of liJQiQ Superficies arid S( 
and thw cometo ^w th^r Ufe in the exf 

i^g t|ie Cube and Sqtiare Hoo^^ ^<t ^^ ^ 
pr% ot ]te;er<ft^ .&$. 
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CHAP. VII. 
The R»U of Three i» ^cimah. 

IShdt flteiklrdiiitddliBFiivfhhtheR^^^ 

refi^ or iavtrifci} fiipp6fing th€ Lebraihr tbrbe«ao« 
qoshted witb^diat alfeai^io ci<e PratSdted£Vui^ 
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Qir Aricbmokict/ 
£*ia tfae^Rolcjof Thne: iih BddmaAs;'! thp'O 
ptfikioir hl^tvery rcffjpeGF (BKfanvd ai' ih whblr 
Kmab A s, ftri^it iii alld^&Fkrts/or Rinies df Av 
fkfatetidrii 6iily vhenyouVcurk in ]>Kiibs()^t 

SVmiift hatoe mpeA to tha deciQfiat R|ile9 ( bt«i 
e twght; for in Decimals youmuft addy^fob^ 
trad, muldply, and divide^ ivhen^ and after the 
'lame manner as you do in whole Numbers. A 
few Examples \vill make you perfeft in the Know- 
ledge thereof. 

Example !• 

If I •} Pound of Tobacco coft 3 /• 6d. how 
mudi will 326 -1^ Pound coft at that rate ? 

When; the frafiional Fujj^ of the Numbers in 
this (^efiion are turifeS; Ju^o Decimals^ then it 
win be read thus, viz,.^ 

If 1.75 Pounds of ixbacco coft 3.5 s. how 
mnch will' 32i$.2 5 Pounds of the fame coft at 
that rate ? 

D4 Twi 



"^ 



40 The B^U ^ three Chap.-;/ 

The Numbers being orderly placed^ as is di« 
re&ed 'in., the fixth&ol&QC the tenth Chapter of 
my Vulgar Arithmetick, will ftand as foUowetb^ 

Add if yob multiply the third Number by the 
fecond^ or the fedmd by. the thiid^ which is all 
one, and divide the Prodoft thereof by the firft^ 
as isTdireded id the tenth Rule of; the feventh 
Chapter of my Vulgar Arithmetick, Co°ly in; 
K&iltiptyip^ and dividing you muft have regar4 
to Multiplication add Divifion of Decimals deIi-«; 
vered in: the two Chapters foregoing) when the 
Wort.is^finilhed, the, Anfwer will be found to 
}^ 6%M$i 6rz2Liis*6d. See the following 
Work. -: 
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. .97875 • 



1.75) 114^.875 (tfy».^ 
1050 • • * 

' ■■■■■■• «>•«-■ 

.875 



437 
»5a.j/. or 350 • . • 

■ «75 >: ' 
875 

tmmmmmimt 

(o) . i 

Example 2I 

C of Tobacco coft 2sL js. vfhat will 
Price of 17 C Weight of the fame at tfaat 

given Numbers being riphtly fiateciy to* 
i^ith the whole Operation, takp i^Jol*, 
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»53Jv.;-'Tv , 
ft) 4)d.5(JcF (1*7188^ 
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70 

7>'- 

• Rrnt 47.883^JL^ or 

7 J ' ^Tlijs.^d. fm. 

7a ? ■'. 
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tico may ^ difcQvered at firft fight (by tl 

of the Tecond Chapter ibregoing) to be if^i { 
fert\ for 8 Primes is 16 Shillings, and 8 ^cot 
is I Shilling more, and ; Seconds over, whi 
with the I in- the Place of Thirds, makes 3 
£^m_ which abating i, becauf^ it is abgve : 
There remgias 3 z Farthings, or % ^exvcc. 



Oaf. 'fi iit^ecimals. 4^ 

Example <(. 

If an Oiince of Gold* be worth 2 /• 19 /• 4 d. 
I demand the Price of ip vz. 3 pw. 5 gr. at thac 
rate. ■ ,?f;V V ;i ;• 

By the {bortti Rule of the fecond Chapter, 3 ^. 

»^. maj be reduced to this Dfcimai Tof .m 
onet^ 1^. ' 1^04.1^, (6 Cha't isilJitfoVi^ » 3 
mixUMtttAer fequal iii Viltdittf 19 ift. 'ipA 5 ;r. 
And &y.the fame Rule •^6(i^6 is found to ,be the 
Decimal Part of ar Pound Sto'Itog equal in Value 
to 19 s. 4 d. fo that the 0ecimafs being fgund out, 
and the Number^gkceii in the Quefiioirbeiqg da- 
ted in order, will be as foUoweth, <z;i2,. 

■ 
« * 

CZ0. I , »- /.■ 

• 2^9666 

h ' - ti^9&t£^g6 

i^/V5df.84i, dTc* 114952495 

/• /. i/. 11^962^96 

or j(J— 15— loy^^. 172443744 

38320.832 



^i* 



. 55.8412901055" ^ 

So that I find the Anfwer to the Queftion to 

fe 55.841 29y^€. or 55 A i5y. 10 i. verynear,^ 

u it may be difcoveFed by the brief way of find-* 

uig the Value of the lyecimal of a Pound Ster^ 

fii^9 delivered before in the thirteenth Bsgf^. . 
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chap: viil 

T^eUft pf2)ecimals in the Men/it, 
tkfti of Superficies and Soltds^ 

PROP. I. 

To fneajure a long Square. 

* 

^"1HIS Figure by Geometricians is calk 
Refiangular Parallelogram, and it may 
ry- fitly be reprej^qted by a long fquare T^ 

A ~ D 
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or a long Board, or . the like, as the Fig 
ABCP; and to £ndout its Content^ the B 

ft/ ' ' 

• Multiply the Length or it in Feet or Inches^ 
the breadth of it in Feet, or iti Inches, and 
Produft v^ill give you the true fuperficial Cont 
of it in Feet or Inches. 

* r 



Ex 



Cbap-S. TbeVfetf*DecimdU,Scc 

Examfli* 

there is a iTable whofe length is. 187; Feet; 
audits Breadth 3.5 Feet, I demand its Contei^ 
iaFeet. 

To anfwer this Queftiont I tak^ 18.75 Feet^^ 
(the length of it) and* multiply it by 3.5 Feet» 
(the breadth of it) and the Produd is C$j6t^ 
Feet, which is the Content of the Table, as was 
required. See the Work. 

• 

18.75 • ^ • 

is 




Facit 6$. 62$ Feet. 

Here by the way take notice, that altho a- 
mongft Artificers the two Foot Rule is generally 
divi£-d^ each Foot into is Inches, '&c. yet for 
him that is at any time employed in the Praftice 
of Meafuring, it would be mod qeqeflary for him 
to have his two Foot Rule, each Foot divided in- 
to xo equal Parts, and each of thpfe Parts, divi- 
ded again into ten other equal Parts : To would the 
whole Foot be divided into 100 equal Parts, and 
thereby would it be made fit to take the Dlmen- 
fions of any thing whatfoever, in Feet and deci« 
mal Parts of a Foot ; and thereby the Content of 
any thing may be found as exaftly, if not more 
aaAly and near, than if the Foot were divided 
intd Inches, Quarters, 2|nd half Quarters ; and 
thereby many times would thete be much La^ 
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the prickM Line B A parallel to the Perpendicu* 
lar^ till it meet the Line A D jn A^ then will 
there be made the E^araOelogram^ or long Square 
A B C D, of whieh the Triangle B C D is halt 
the Diagonal BD» dividing the whole Parallelor 
gram into two equal patts. 




' Now it is plain from the firft Propofitlon, thafi 
if 'you multiply, the Side B C by the Side C D^ 
then the Produft will be the Content of the 
whole Parallelogram A6CI>, add then the half 
of that Content will be the Content of the given 
Triangle BCD; or ifyout^e half CD,* which 
is C F, and half of B A^ which is B E, and draw 
the Line E F, then will E F divide the Parallelo- 
gram A BCD, into ?wo equal . Parallelograms, 
and either of them is equal to the given Triangle 
BCD: now if, by the firft Propofiti^ii, Icaniind 
the Content of the Parallelogram EB CF, I 
find alfo the Content of the Triangle BCDj 
becaufe they are equal ; whence it comes ttf 
pafs that^ if you multiply the Bafe by half, thd 
Perpendicular, or the Perpendicular by half the 
Bafe of a Reftangular Triangle (which is all brie) 
the Produft will be the true Content thereof. 

Example. 



p.S[. inMeaJitrmg. ^^ 

Examfle. 



^* . .. . !■ «. 



the former Triangle the Safe BC is 18.28 
f Smd thp Perpendicular C D is 12.26 Feet^ I 
ind its Codtefit in Feet, 
ere I firR find the Content of the Ivhold 
Uelogram, by multiplying the Sides togp* 
» and the Produd is 224.1128 Feet* and die ^ 
of that Produd is the Content oftheXdan- 
3 CD, which is x 1 2. $64 Feet. See the fol* 
[Dg Wox4t : 

18.28 the Side B C, 
ia.26th6.SideCD. 



iop68 • 



1828 



2) 224.1128 (112.0554 Feet. 



he Content would have been the iame, if I 
multiplied the one Side by half of the other^ 
:h indeed is the (horteft way> and mod prac- 
• See the Work. 



The 



|o TbeVJeofPeeimls Clup. 

The whole Sj4eiBC> 18.28 
Half the Side CD, 6.1^ 



I J ^ 



10968 



4 



1^* J^^ 112.0564 Feet* 

l^he Anrwer wodidiiave;bieen the fame^ if 
had taken the iKrhole Side C D^ and multiplied 
by half the Side B C. 

pk 6 p. m. 

• a. 

To find the Content of af^ Vlain Triangi 

not ReCtangukO'. 

TH E beft and eafieft i((«y ts td let fall a F< 
pendieciiar vf^ thd It^eft Side^ from t 
Angle that is oppofite to it, which will divide 
into two. right-angled plain Triangles i asfu 
pofe th&y wc^c dVetf mt rtaifl lYiingte. A B 
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Here the Side A B being the longefi Side^ I 
kt baa a JPerpeadicular from its opponte Angle ac 
C> wfuch fii^b upon D,' in the Line A B^ fo is 
the Line C D the neareft Diftance bjstween the 
angular Point Cs and the Line A B^ ^d divideth 
the given Trian^e ABC into two right-angled 
TriangleS) viz* A D Q and C D B ; and ifyou 
'find the Content of thefe two right-angled 
Triangles (according to the Dire&ions in the fe- 
cond CTopofitionJ and add them together, their 
Sum will be the Content of the given Triangle 
ABC But it may be more * artificially found 
out thus^ 

Multiply half the Line C D, into the whole 
Line AB, theProduft will give the Content of 
the Triangle which was fought ; or if you mul* 
tipiv tb^ wb9^ Line C D^ into half the Line 
A B, the'Produ^ will be the Content of the given 
Trian^le^ which is very plain from a due Con- 
fideracion of the Method ufed in folving the 
Spcond Proportion. 

Example* 

Let the Bafe or longed Side A B be 48.5 Feet 
long^ and let the length of tbb Perpendicular 
C JD t;e 11.6 jReet, I defire to know now many 

E 3 Icji^x^ 
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fquare or fuperficial Feet are contained in the 
faid Triangle. . . 

To refolve this Queftion, according to the 
foregoing Rule, I firft Bi-part the Bafe A B 48.51 
which is 24.25, which I multiply by the length 
of the Perpendicular CD 21. 5} and the Produft 
is 523.8 : See the following Work. 

e 

24.25 or thus, 48.5 
21.5 io*8 



14550 3880 

2425 V -4850 

4850 



523#8oo facit* 



523.80.' 



So that you fee the Content is the fame, wbicb 
of. the forefaid ways foev^r you work ; ob&rve 
the fame Method in finding the Content of aoy 
oblique Triangle given. 

P R O P. IV. 

To find the Content of a Trapezium. 

A Trapezium is a plain Figure, having four 
unequal Sides, and as many unequal An- 
gles j it matters not how unequal they are : and 
to find out its Content obferve the following Di- 
redions, viz.. 

Divide it into two oblique Triangles, by draw- 
ing a Line from any one of the Angles to the An- 
gJe cAdC h cppodu thereto, vihicKLiae (hall be 
, f common Bafe to both theTtlatv^ks. 



Then ifjou filid out the Content of both thcfe 
TriangleSj^accol-din^tO'the ^e*hod prefcrib'd in 
the third Propofftron, the Sum '6? tlicir Contents 
isAe Content of the given TrapfizioiB. 

Or it may be more srtJficTaHy fouiid out thus, 

B«~ ■ -, 1 I • ■ ^, *" 

Multiply thfe LdngtVor't1(g'(:(piriftibn Bafe, by 
half the Spm. of the' Perpendljuiar* ^et fall from 
the Angles oppbfite to the i"aid"C3lBmon Bafe, 
and the Produfi will be the Content of the whole 
Trapezium. Orelfe, 

Multiply the Sun of the faid Pervcbdtgilars 
by half tiie faid common Bafe, and iC'wtb^ro- 
duce the fame Efftdr'" 

Example. 

Iq the following Trapezmm ABCD, draw 
the Bafe AC, which fuppofe to be^.j Feet, then 
let fall the Perpendicular at D, which lef be 3.4J 
Feet, and that at B 4. 2 5 Feet, theSuthofthefaid 
Perpendiculars is 7.7, half of which is 3.85'; by 
which, if .the fommoD Bafe A C be multiplied, 
theProduft (Which isj 3 (5.575 is the Content of 
the Trapezium required. Or if you multiply 7.7, 
the Sam of the Perpendiculars, by half of the 
;otnmon Bafe 9.5, which is 4.7;, the Product 
riU be the fame. See the following Worlt. 
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34; thePefpeadfcolaracP, 
4.25 tbe Forpendiciiiaz ac ^ 



7.70 their Sum; 








-' .3J5 tfaejc half Sum; 




4:7s half AC 
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P R P P. V. 

Tq find the Content of t^ Re^lar 

*PoU/gon* 

i 

A Regular Polygon i% a pl^io Figure condft- 
, iflg of equal Sides, and eqijuil Angles, %t/%. 
a PcncagoOi confifting pf :five equal $ides^ anjl 
fiire equal Angles ; a Hexagon, confifting of fix 
eaualSides^ and fix equal Angles j an Heptagon 
of feven equal Sides^ an ,p^gon of eight, tfc. 
And to meafure any one of thefe regular Planes 
do thus ; draw a Lipe from the Cpnter of thq. Fi- 
gure to the middle of any ^e of the Sides, and 
multiply that Line intq hilfihe Sum of the Sides, 
and Uie Produd thence arifing is the Content of 
the given Plane. 

I Hiall give you an Example of this ii^ t|ie 
Mei^uration of an Hexagon, or Plane of fix e- 
qual Sides. 

Let there be given the Hexagon A B CD E F, 
having the length of 
each Side 30, then will 
the length of the Per- 
pendicular G H be z6 
fere ; now there being 
in all fix Sides, and 
each of them in length 
30, the Sum of them 
ail is 180, the half of 
tihich is 90, which be- 
ll^ multiplied by 26 y 
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the Produd will be 2340, which is the Content 
of the given Hexagon. 

The reafon of this manner of working is ve- 
ry plain, if from the Center you draw the Lines 
GA and.^GB, thereby making the Triangle 
GAB, whofe Content (by the third Propofition) 
is found by multiplying the Perpendicular G H 
into half the Side A B, viz». into HA, or H B, 
but there are fix'fuch Triangles in the given Po- 
lygon ; therefore G H, multiplied into fix times 
H Bj prpduceth the Content required. 



P R PR VI. 

To fnd the Content of any Irregular 

fFoIygm. 



T E T it be required to meafurc the following 
JLj Figure ABCDEFGHI. 

Firft take care that the whole Plane be divided 
into Trapeziums and Triangles,acc6rding to your 
own Fancy, and as the Nature of the Plape wifl 
bear, and then meafure thofe Trapeziums and 
Triangles as is direded in the third and fourth 
Fropoficions beforegoing, and add the feveral 
Contents together, 10 will the Sum give you the 
whole Content of that irregular Polygon, 

As in. this Example, firft I draw the Lines 
A Q and D H, and E G, fo is the whole Fi- 
gure divided into the Trapeziums ABCI, and 
C I H D, and D H-G E, and the Triangle E G F ; 

rAe Contents oi which being {fiveraUy found out 

Vj 
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by the third and fourth Propofition^ the Sum of 
them will be the Content of the whole Figure. 
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•r 
I- ^ ' 

To find the Circumference of a Circkhau^ 
ing the i>lameter given, r 

A Circle is a Geometrical Figure exa&ly 
rounds (o that if fron) a-Pokit in the mid- 
dle of it, called the Centre, . t;here' be ever fo 
many Lines drawn to the Circumference, they 
will all be of equal length.. But between thd^ 
Diameter and Circumference of a Circle there 
cannot be found a true and exad Proportion. 
Archimedes hath demonftrated the Proportion to 
be near as 7 is to 22 ; but that of Van Ceukn is 
the moil exady who makes it to be as i is to 

5. 141592^535897932384(5, &C^ but fot Pt2iC- 

ticc^ tbi^foUowiag Proportion is fufficicnt, dix.. 
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As I IS to 3.141^ 

So is the Diameter of any Grcle 

To its Circumfereoca 



In the Circlp detcrJW in thc^ Margin, the 
Piameter AC is^:^S^ I demand ^hy is the Cirr 
cwnference A B C D. * 




To anfwer which, I fay bjrthe Proportion 
foregoing, as iU to 3'^i4i<J, -fo is 28 the Diame-, 
ter to 87.9648, which is the Circumference 
ARCcP. TheWpriffollcjwcth. 

• ,*■■' 
As I is to 3.1416, fo is 28 to 87'^548. 

• 28 



•i 



T . 



.251328 
62832 



# 87.9648 
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PROP. vm. 

]^n4 the Content tf s Circle, having the 
Dumeter.gvven. 

I 

rtLSlT find out the CircjomfiBretice tijr tho 
laft PrOTofitioD^ then molttply half the Cir- 
ifereoce by half the Diameter^ and that Aro- 
: h the Content. 



— , . J *". t 



'here is a Ciixle, if^hofe Diamoter is 14 Inches^ 
mand how many fquare Inches are die Coii- 
of'diat Circle. 

f the foregoing Propofition, I find the &> 
ference to be 43.9824 Inches, the half of 
ch is 21.9912; which being multiplied by 
half the ^iven Diaipeter) the Prodijd is 
9384; which is the Content reqoittd. 'See 
Vork. , ' 



Facit 15^9384 Square &cbes. 
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PROP. IX. 

'^ find the foiid Content of afquare Tiei 

of Timber i\Stong^ 8cc. whoje Ba/esat 

. equal i that is. whofe Ends are of th 

O U.C H a foiid Piece, by Geometricians, i 
(3 ealled a Parallelopipedon^ and its Contet 
is thus*found out,_'^fs^ 

Firft find out the Superficial Content of tti 

Bafcr^rEnd, (bftifs firft Propofition^ then mul 

tjpty ^tbat Coiit€|{ij|: By tt)e whole Length, an 

that Produd is the folid Content of the who] 

... , i •> . • ' • 

■ ,• \j'\i .1.. . . ■ 

r^yhf^tpiB a^ f^ceyPiece of Timber, the tw 
contiguous ' sides at the end of which, are^ ;». 
Feet, and 1.8 Feet, and its length is 22 Feet, 
demand 'how many folid Fee; are in that Piec 
of Timber. 

•Firft I multiply 2.y by 1.8^ the Sides of th 
Bafe, and thari^^^^jlficeth 4^;^ for the Content c 
the "Bafe or End, and that Product I mulyply b 
22, the lengtt), and that produceth 99 Feel 
and fo many is there contained in that Piec 
of Timber, as you^^njiy ftfe in the folio win 
Work. 
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J'l J-The a Sdes at the «nd. 

• 300 • '• 

450 The fuperficial Content of the end« 
22 



900 • 



'mt99S>Q Feet for the Content required. 

Here note, If the Sides of the End^ or Bafe, 
e given in Inches, and its length in Feet, then 
sdace the Sides of the Bafe into tKe decimal 
'arts of a Foot, an^ proceed as before v or you 
lay find out the Content of the Bale in Incnes, 
id multiply that Content by the length in Feet, 
id that Produd divided by 144, will give you 
le Content in Feet, or elfe reduce the length in- 
) Inches, and multiply the Content of the Bafe 
icreby, and divide that Produft by 1728 (for 
lere are fo many cubical Inches in a Foot) and 
le Quotient will give you the folid Content in 
set. But the decimal way is preferred. 
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PROP. X. 

Tofittdtbefitid Content of a Cy Under » htn\ 
Ing the. 'Diameter of, its Baje gvvtn. 

A Cylinder is a Solid whofe Bafes are circa- 
lar^ equals and parallel, and may fitly be 
reprefented by a round PiUar, or a Rolling-Stone 
of a Garden i and to find the folid Cootent of 
fuch a Body> this is 

Firft fiisd the Plane of tho Bafd, by the feventb 
tnd eightU Propofitions foregoing, and then mult 
tiply that by the length thereof which Produft 
will give you the folid Content of the given 
Cylinder. 

• 

. Example* 

There is a Cylinder (fuppofe n Rolliag*Stotte^ 
whofe length is S75 Fe^t, and the Diameter m 
its Bafe 2.8 Fcety I 4&m»od the folid Coatcni: 
thereof. 

As 1 

Isto,3.i4itf, 

So is 2.8, the given Diameter^ 

To 8.7P<$48, the Cjneumferencd of the Bafe^ 
half of which ('Oiz,. 4.J9824) being multiplied, 
by 1.4 the Semi-diameter, will produce 6.i$j$i6 
for the Content of the Bafe^ which being multi- 
plied 



died by 8.79 C^^ length) ic produceth 53.87844 
tor the folid Content required. 

If there had been given the Circumference of 
die Cylinder! then the Diimeter of the Bafe 
mnfi have been found out by the Converfe of 
the feventh Propofition; as fnppofe there had 
been given 8.75 the length of the Cylinder, and 
8.79648 its Circumference, to find thi Solidity 
hereof, firft I find out the Diameter by the foh 
lowing Proportion, viz^ 

As i.^^i6 

Is to I9 

So is 8.79^48, the given Circomference^' • 
To 2.8, the reqoir'd Diameter. 

And then tbe reft of the Work is the iame Witlf 
dutbefore. 

■ 

1» R O P. XI. 

To find theJbUd Content of a Cone^ 

A Cone is a folid Body, having a Circle for 
its Bafe, and its Si^eriicies Circular, de* 
creafing its equidiftant Diameters from the Bafe 
proportionably, till it remaineth in a Point over 
the Centre of its Bafe, and may fitly be reprefcn- 
ted by a Sugar-loaf, or a round Spire-Steeple i 
and to find its (blid Content) this is 

Tie Rtth. 
%l^ti^&A 8th Propofitiens fbftegoing, find 

out tte Flaiti of its Bafe/ and inahiply tbsK Vr] h 



p4 The Vfe of "Decimals Chap, & 

of its height, and that Produd: is the folid Con^ 
tent of the Cone required. ; - 

- ■ ^ 

Example. 

•• • ■ ' 

There is a G)ne9 the Circumference of whofe 
Bafe is Z2. ;> and its Height is i6 ; I demand the 
foh'd Content of fuch a Cone. 

As5it4i($ 

Is to If 

So is 22.^9 the Circumference of the Bafe^ 
To 7.ttfl, the Diameter of the Bafe. 

Then Ilnultiply half 22.5, which is 11.25, by hatf 
y.i62j which is«3»$8i, and itproduceth 40.28^254 
which is the fupe^cial Content of the Bafe j then 
I take -f of the height of the Cone (i6) which ir 
5.3 3 3 very near, by which I multiply 40.28525 
(the fiiperficial Content of the Bafe) and it pro^ 
ducech 2 14.84(571 2 5* See the Work as follows. 

• *. . . 

4o.28($25 

5-3 3 J 



12085875 

12085875 ;' 

12085875 
20143125= 

Solid Contfent is 214,84657125 

The fame is to be obferved in the Menfuiatioti 
of any other Cone. 

But here you are to obferve, that the flaptidg 
fide of the Cgne^ (i;/i&.) the length from the 

Vertex 
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» 

Vertex to the Extrpmity of iti Bafe) 15 not to be 
td:et] for its true Height, jbut 1 Perpendicalar 
let &I1 from its Vertex, or Centre of its Bafe, is 
its true Height ; and how you may find out that 
Perpendicular's Length fhall be (ho wn you in the 
Wbr]r of the fourth Propofitidn of the eleveni;h 
Clbpter. 

P R O P. XII. 

■ ■ " 

Tijini the folid Contew^ of a ^Pyramid,. 

• 

BEtween the Cone and Pyramid this i% the dif- 
ference : as the Cone hath a circular Bafe 
and Superficies, the Pyramid hath a Polygon for 
its Bafe, (b that its fiafe and Superficies are an- 
gular, its Vertex terminating in a Point juft over 
the Centre of its Bafe ; and to find out its Soli- 
dity^ here foUoWeth 

"the Rule. 

Find out the fuperficial C^tent of the Bafe by 
the fifth Propofition .foregoing, and multiply 
that by y of its Height, and it produceth the fo- 
lid Content of the Pyramid. 

9 

Example i* 

There is a Pyramid u^hofe Bafe is a Hexagon^ 
the Side of which is 30, and its perpendicular 
Height is 54, I demand the folid Content of fuch 
I Pynunid. 

^ rare, i>y the fifth Propofition, I find the fuper- 
icial Coqtcint of the Bafe to be 2340 ) tVitn do V 

F x^% 
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take 7 of the perpendicular Height of the Py 
mid^ which is i8^ and thereby do I multi; 
2340 (the Plane of the Bafe^ and the Produd 
42120^ which is the (olid Content of the gii 
Pyramid* 

Here note by the way, that a Line drawn fr 
the Point at the top of the Pyramid to the I 
tremity of any part of the Bafis, is not the ti 
Height of any P^mid ; but a Perpendicular 
fall n-otn the Oiipis (or Top) to the Centre 
the Bafe, is the true height : And to .find < 
(och perpendicular Heights, (hall be (hewn in 1 
fourth Propoiition of the eleventh Chapter. 
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To meafure the Ffujium of a "Pyramid 

or Cone. 



B 



T&E Fruftum 
here given 
to be ineafured is * 
AGEF^ the Side 
of the gftater Bafe 
at A being 24 In- 
thes^ and the Side 
of the leflfer Bafe 
at £ being 8 Inches^ 
and the Length of 
it I C, 20 Foot, e- 
qualtoEB,6rFO. 
It is evident that 
if I find the Soli- 
dity of the whole 
Pyramid AGD, and 
alfo the Solidity of 
the lejflTer Pyramid 
£ F D, and then 
fabftrafi the Content of B F D, from the Con- 
tent of AGD,. that there will remain the So- 
lidity of the Fruftum AGEF,- and certainly 
this way of meafuring the Fruftum of a Pyra- 
mid, or Cone, is the mofl exa& of any : And ic 
may be eaiily meafured thus, firfl: of all find out 
the Height of the whole Pyramid C D, which 
yQu may do by the following Proportion, vit^. 

F 2 As 
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As the Semi-difference of the Sicles of the Bafes 
Is to the Height of the Fruftum, 
So is the halt Side of the greater Bafe, 
To the Height of the whole Pyramid. 

And this Proportion will hold as good, if you 
work by the Semi-difference of the Diameters of 
the Bafes, .a$ if by the Semi-diflference^of the 
Sides of the fiafes. 

As in the foregoing Figure, let A G be the 
Diameter of the greater Bafe, and EF the Dia- I 
meter of tfie- lefTer Bafe, from E and F, let fall 
the Perpeadiculirs E Band FO, then ftiall BO 
be equal to E F, and the Sum of A B and O G 
are th^; DiflEe^ence of th^ Diameters of the Ba- 
fes E t^nd Kg i and confequently A B i$ the 
Semi-^iffereace, i^nd BE is the height of the 
Fruftijb, and A C is half the Side of the grea^ 
terE^fe: and CD is the height of the whole 
Pyr^id Then by Euclid. 6. ^ 

As AB9 the Semi-iJifFerence of Diameters, 
Is to B E, the Height pf the Fruftum ,- 
So is AC, half the greater Diameter, 
To G P, the Height of the whole Pyramid. . < 

So the Height of the whole Pyramid A G D, 
win be found to be 30 Foot ; for the greater Dia- 
meter A G is 24 Inches, the leffer 8, the Diflfe- 
rence id, the Semi-difference 8, therefore fhali 
CD be 30 Foot i for 

8 : 20 : : 12 : 30 

Now having found the Height of the whole Py- 
ramid' to be 30 Foot, I thereby (according to the 
twelfth Propofition foregoing) find the Content 
of the whole Pyramid to oe 40 Foot ; then in tkc 
leffer Pyramid £ F D there is given the Side of 

its 
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its Bafe £ F, 8 Inches, and its height I D, 10 In- 
ches; for C D 30 — C l.ao— I D 10 ; and by the 
faid twelfth Propofitibh* 1 find the folid Con- 
tent of it to be 1.48 ReetjM'htch being fubftraSed 
from 49, (thtf Content of the greater Pyramid) 
there will remain 58.52 Feet, for the true iblid 
Conteac of th^ given F^flirm AC E F* 

After the fame manner is found the Solidity of 
the Fraftum of a Cone^ the Height of the whole 
Coae befog found out by the difierenceof the Dia- 
meters of its fiafes I and by the eleventh Propo- 
fitiOD fiod the Solidity of the whole Cone, and 
alfo the Solijdity of the lefier Cone, that is cut off 
from the Fiuftuxn, then fubftraA the Content of 
the letfer from the Content of the greater, and 
the Remainder will be the folid Content of the 
Frofitim. 

Thi$ lafl Propofition is ufefui in the meafuring 
of tapering Timber round or fquared, and for 
finding the liquid Capacity of Brewers Conical, 
or Pyramidal Tuns. 

Thus have I lhew*d the Ufe of Decimals in the 
Menfuration of the moft ufefui Planes and Solids : 
I'might proceed farther to /hew their Application 
in die particular Menfuration of Board, Glafs, 
Pavement, Plaiftering, Painting, Wainfcot, Ti- 
ling, Flooring, Tapeftry, Brick- work. Timber, 
and Stone ; but it requireth frather) a particular 
Treatife, than the narrow Bounds here allowed 
for fuch a Work, 
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^e Estra^ion of the Squflre Root, 

IN the Solution of aqy Queftion, or in the 
working of any^uiii whatfbever belonging tO 
any of the Rules oJE Vulgar or Decimal Aritb- 
metick, there have been (at leaft) two Things 
or Numbers given, whereby the Anfwer might 
be found ; but in the Extra&ion of the fquar^ 
cube, and all other Roots, there is but one Nam* 
ber given to find out the Number fought, vit. 
there is a fquare Number given to find its Root^ 
a cube Number to find its Root, tfc. And^ 

!• A fquare Number is that which is produced ^ 
by nmltipiying any Number by (or into) itfelf, 
which Number given to be fo multiplied, is call'd 
the Rbot ,* as if the Number 8 were given to be 
multiplied by it felf, it produceth 64, then is' S 
called the Root, and 64 is its Square : fo the 
Root 12 hath for its Square 144* 

II. When a fquare Number is given, and its 
Root is required, the Operation itfelf is called* 
the Extraftion of the fquare Root. 

III. Square Numbers are of two kinds, viz,, ci- 
ther fingle or compound. 

\V. A (ingle fquare Number is that which is 

produced by the Multiplication of a Digit, or 

(iagle 
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fii^le Number into itfelf ; and coofequendy fuch 
a ^oare Number muft be under loo^ which is tb^ 
^ fqaare o£ to; fo 25 being givtsn for a fquare 
Hnviber, it is a fingle fquare, having for its Root 
;: And 81 is a fingle iquare Number, having 
for its Root the Digit 9. Ail the finale fquaie 
Nambers, with their Roots, are contained in the 
following Table. 



>» 



Koon 1 1 I & I 3 1 4 5 < I 7 
Squiiw I I I 4 I P I »< I »5 I jtf .1 49 



T 

«4 



9 

81 






V. When the Root of any fquare Number is 
required, it being lefler ttvm 100, and yet is not 
eudly a fingle iquare^ expreffed in the Table 
alxnre, then you are to take the Root of that 
fingle fquare Number expreffed in the faid Ta- 
ble, which (being lefs) is neareft to the given . 
fquar« ; as if it were 74 whofe Root is required, 
I find that 8 c (the fquare of 9) is too much, 
and ^4 ("the fauare of 8) is too little, but yet 
it is the neareft fquare Number that is lefier than 
74, and therefore I take 8 to be the fquare Root 
0174 ; but yet it is plain, that 8 is too little for 
the Root of 74. And to find out the fradional 
part of this Root, you (hall be plainly taught by 
and by. 

VI A compound fquare Number is that which 
hath above 9 tor its Root. 

VII. The Root of a fingle fquare Number may 
be difcovered at the firft fight, but the Extrac- 
tion of a compound fquare Number is more te- 
dious and difficult, hs Root confiding of two 

F 4 . tVaiccs^ 
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FlaceS) at thq^leafi, and the Square itfelf, of a 
hundred at the leaft. 

VIII. When a compound fquare Number i$ gU 
Ten, and it is required to have its fquare Root 
extracted, before you can proceed to the Operie 
tion, your fquare Number mufl: be prepared, by 
pointing it at every fecond Figure, beginning ac 
the Place of Units. 

As, fuppofe yoii were to extnaft; the fquare 
Root of 2304,- firfl',. I put a :I?oint over 4 (it 
(landing in the Place 01 Units) and then paffiog 
over the fecond Place ("or Place df Tens) which 
is Oj I put a Point over the Figaro 
. . {landing in the third Placb, (^or Place 
2304 of Hundreds) which is 3, and the pre- 
parative Work is done, as you may 
fee in the Margin. Now if there had been more 
Places in the given Number, then I mull have 
put a Point over the Figure^ ftanding in the fifth 
Place^ and another over that in the feventh, 
&c. And here note, that as* many Points as you 
put over the given fquare Number, fo many Fi- 
gures there will be in the Root, that is, the 
Root will confift of fo many Places. 

So if there were given the 

. . . • Number 33016$ 16 to have its 

330155 15 fquare Root extrafted, after 1 

have pointed it according to the 
Dlreflion before given, it will ftand as in the 
Margin ; and becaufe the Points that are put o- 
ver it art in Number 4, I conclude the Root it 
fclf will confift of 4 Places or Figures^ 

IX. When you have thus prepared your Num- 
ber, then^draw a crooked Line on the righi 

a h^nc 
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hv^d of your Number, behind which to plsico 
your Root, as you do for a Quotient in Divi- 
fion. 

Nate, That when your Number is prepared 
for Operation, as in the eighth Rule, the Num- 
bers contained between Point and Point, may 
not unfitly be termed Squares, *andln the. en- 
fuing Work we (hall fo call them; as ^n the 
foresaid Number 3 30165 16, being pointed as 
before, I call 33 the firft Square, 01 the fecond, 
65 the third, and j5 the fourth and 1 aft Square: 
crery Square (except fometimes the firft; con- 
fiding ot two Figures or Places^ the laft of which 
towards the right hand hath always a Point over 
it, and if it fo happen (as often it doth) that 
d^ laft Figure (in any given fquare Number) 
toward the lefthand hath a Point over it, then 
that Number alone (hall* be accounted the firft 
Square. 

As if the Number 6j6 were given, when it is 
pointed for the Work, according to Di- 
tefiion^ as. you fee in the Margin, I ac« • • 
count 6 for the firft Square, and 76 for 6j6 
the fecond- 

Thefe thing$ being underftood, we fhall lay 
down thofe general Rules requiiite for the Ma- 
nagement of the Work itfelf. 

X. When your Number is prepared, find out 
the fquare Root of the firft Square, according to 
the fifth Rule foregoing, and place that Root be- 
hind the faid crooked Line. As, 

Let it be required to extrad the fquare Root 
of the faid Number 2304 i her© 
the firft fquare Number is 23, and . . 
(according to the faid fifth Rule) ^lo\ (^\ 
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its Root is 4, which I place behind the crooked 
Line, as you fee in the Margin* 

XI. Then fquare the faid Root, 'and place its 

Square^ which is i6^ under the faid 

• . fim Square 2j, and having drawn 

2304 (4 * a l!ine underneath, fubftrad the faid 

x6 ' Square 16 from 23, and place the 

•-— — Remainder, which is 7, underneath 

7 the faid Line, as yon may perceive 

by the Work in the Margin. 

XIL Then to the faid Remainder bring down 
the Figures of the next Square, and annex them 
thereto on the right hand, Co that they may 
make one entire Number, which (^for diftindion's 
fake) we fliall call the Refoivend. 

As in this Example, to the Re* 

. . maiuder 7, I bring down the next 

2304 (4 Square 04, and annex it thereto, 

1 5 and it maketh 70A. for a Re{bl-(> 
•-r — I ' ■ vend, as you may lee in the Mzt-^ 

704 jR^. gin. 

XIII. Always let the whole Refoivend ("except 
the laft Figure on the right hand) be efteemed ar 
DiWdend, on the left hand of which draw a 
crooked Line, before which to place a Divifor, 
as in Divifion. 

So tn this Example, the Refol- 

. • vend 704 is to be made a Dividend, 

2304 (4. all but the iaft Place, which is 4 i 

16 fo that the Dividend is 70, before 
' ■ Avhich I draw a crooked Line^ as 

Jpo^, you fee in the Mw%\w. 



I 
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XIV. Let the Quotient, cxprcflSng* the Root 
(or i>art of the Root fought) be doubled, or 
naltiplied by 2, and that Double or Produft 
Aall be a Divifor^ and muft be placed on the left 
bod of die Refolvenda before the faid crook- 
ed Line. * 

So in our Example, the Number • « 
"which was put for part of the 2J04 (4 

cot being doubled, makes 8, which 16 
I put before the Refolvend for a ■ 

Dirifor, as Jt appears in the Mar- 8) 704 
gin. 



t 



XV. Then (according to the Rule of Divi- 
fion in whole Numbers) feek how* often the 
Aid Divifor is contained, in the faid Divi- 

, deod, and put the Anfwer down in the Quo- 
dent, and alfo on the right hand of the Di* 
vifor. 

As in our Example, I feek how 
often the Divifor 8 is contained . 1 
10 the Dividend 70, which I find 2304 (48 
CO be 8 times, therefore I put 8 in id 

the Quotient for part of the Root, — ^ 

and alfo on the right hand of the 88) 704 
Divifor. See the Work in the 

Mai^in- 

XVI. Then by the Figure laft put for part 
of the Root, multiply the faid Divifor, to- 

f;ether with the Figure that you annexed to it 
accounting them both as one entire Number) 
jmd place the Produd underneath the faid Re- 
iolvead, drawing a Line under it^ and tVvttv^V 



7^ The Extra£iioH itf ^^^« 

ftrad it out of the faid Refolvend, placing tl 
Remainder beneath the Line. 

As in our Example^ havit 

. . placed 8 in the Quotient^ at 

1304 (48 alfo on the xight hand of d 

16 Divifor^ then ill the place, t 

■ the Divifor, 'there ftands '81 

88j 704 which I multiply by 8, t\ 

.704 Number laft p»t in the Qu^ 

tient, and the Produd is 70. 

(o) which I place in order uild< 

the Refolvend 704, and havin 
drawn a .Line underneath, I fubftraft the fai 
Produd: 704^ from the Refolvend 704, an 
there remaineth o, fo is the Work finifhed^ an 
I find the fquare Root of 2364 to be 48. S< 
the Work in thie Margin. 

Here note. That if at any tiihe when yo 
have multiplied the Number ftanding ia tJl 
place of the Divifor, by the Figure laft place 
in the Quotient or Root (a$ is direded in th 
laft Rule) if the Produd be greater than th 
Refolvend, then conclude the Work to be ertx 
neous, to corred which put a lefler Figui^ i 
the Root, and proceed as is before direacd. 

Note alfo. That the Work of the 12th, ijtl 
14th, 15th, and i6th Rules muft be repeats 
as often as there are Points over the Figailpi 
except for the firft Square, which is to b 
wrought according to the Diredions given i 
the tenth and eleventh Rules foregoing, ari 
the Work of thofe two Rules H to be obfe^ve 
but once in the Extradioh of a fqtiare Roo 
tho it coniifts of never fo maiiy Squares k 
Pomts- 
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Thcfe things \nll appear plain and cafy in the 
working of one or two more Examples. 

Examfle i* 

Let it be required to extrad the fquare Root 

Here, in order to the Work, I firft prepare 
my Nnmber^ by diftinguifbing it into Squares, 
by pointing it according to the Eighth Rule 
foregoing, and thereby I find that 33 is the firft 
Square, and (according to the tenth Rule) I 
take the fquare Root of 33, which is 5, and 
place for the firfl Figure of the Root, then (ac- 
cording to the eleventh Rule) I f<]tiare the Root 
5, and it makes 25, which I place under the faid 
firft fquare Number 33 , and fubftrad it there- 
from, and the Remainder 8 I place below the 
Line, as in the following Work. 



• • • 



33oi5yi<J (j 
25 



8 

Then (according to the twelfth Rule) I an- 
nex to the faid Remainder (8} the next Square 
(01) and it makes 801 for a Refolvend, then 
muft 80 (according to the thirteenth Rule) be 
my Dividend, and (according to the fourteenth 
Rule) I double the Number (j) in the Root, 
and it makes 10 for a Divifor, and thereby I di- 
ride the faid Dividend (io) and 1 find tVvax Vl 
gootes 7, which (according to the £vtteraxVv 
Hu/c^J I put ia the place of the Root attet 5> 
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and likewife before the Divifor . (10) fo that in 
the place of the Divifor, inftead of 10, there is. 
now 107. 

Then, according to the iixteenth Rulet I mul* 
tiply the faid 107 by 7, the Figure laft placed in 
the Root, and the Produd is 749, which I place 
orderly under the faid Refolvend, and fubftrad it 
therefrom, and the Remainder is 3:2, which I put 
below the Line^ as in the following Work. 



• • • 



330165x5 C57 

1*7) 801 Refolvend. 
74J» 

J* 

Then I repeat the fame Work over agaid, in 
finding the next Figure of the Root, as I did in 
finding the laft, iriz,. to the Remainder 52, ac- 
cording to the twelfth Rule, I bring down, and 
.thereto annex the next (third) Square 65, and 
it makes 5265 for a new Refolvend; then, ac*' 
cording to the thirteenth Rule, is $25 a new Di- 
vidend ; and, according to the fourteenth Rule^ 
I jtake the Root, and double it for a new Di*^ 
viTor, audit makes 114, which place before the 
Refolvend 5265. 

Then, according to the fifteenth Rule, I feek 
how often the Divifor 1 14 is contained in the Di- 
vidend 526, and t find it will bear 4, which 1 
place in the Root orderly^ and alfo on the right 
hand of the Divifor 114, atid xivtTvxK^te will be 
/a the Place of the DivVfot xVv^ \i\>MsJa«t ww 
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which, according to the Sixteenth Rule, I mul- 
tiply by the Figure 4, laft put in the Root, and 
. the Produft is 4 J7^> which I place orderly under 
the Rjefolvend 3:265, and fubftrad it therefrom^ 
and die Remainder is 6%9^ which I place under 
die Line, as is before direfied. See the whole 
Work as foUowetb. 



3 30165 1(5 (574 
25 

107) 801 Refolrend 
74P Produft. 

1 144) 5265 Refolvend. 
4575 Produd. 

Then I again repeat the Work of the 12th, i3tfr^ 
I4tfay I5th9 and 1 6th Rules of this Chapter for 
findii^ the next Figure of the Root, v/z,. firft I 
bring down 16^ the next fquare Number, and 
annex it to the Remainder 689, according to the 
lath Rule, and it makes 68916, for a new Re- 
iblvend, of which by the 13 th Rule, 6891 i% 
a new Dividend : then, according to the . 14th 
Role, I double the Root, and it makes 1 148 for 
a Divifor, which I place on the left fide the Re*- 
folvmd, and then leek how often it is contained 
in the (aid Dividend 6891, and the Anfwer is 
6, which I place for part of the Root in order, 
aid alfo on the right hand of the faidDiv\£ot^(c^ 
^ia(hcplicc oftho Divitov 114$, wU^tViea 
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Hand the Number 11486, which by the (ixteenth 
Rule, I multiply by 6 fthe Figure Uft placed ia 
the Root) and the Produft is 68916, wh;ch I 
place in order under the Refolvend;, and fub^' . 
ftrad it therefrom, and the Remainder is o, and 
fo the Work is fini/hed, whereby I find the fquare, \ 
Rootof 33016516 to be 5746, as by the whofcl \ 
Operauon appeareth. t^ 



• • • • 



107) 8ar Refolvend. 
749. Produa. 



• 
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1 144) J26y Refolvend. 
4576 Produia:. 

1 1486) 68916 Refolvend. 
^^89 1 6 Produd. 
• * 

And if the Root had confifted of ever fo 
many Places, yet for every Figure^ put therein,' 
except the firft, for which you are to obferve the^ 
.loth and nth Rqlc, the Work of the 12 th, ijthJ 
14th, lyth, and 1 6th Rules rouft. be repeaj^a 
according to the fecond Note aftet^the Sixteenth; 
Rule foregoing. ':"..' 
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Exanfle 3. 

A third Example may be this ; let it be requi- 
ted to extrad the fquare Root of 8328^96. 

In the working of this Example you will fee 

tk Ufe of the firft Note upon the fixteenth 

Rnle, for only the Number 8 is the firft Square^ 

as you may fee by the pointing of the given Num- 

bcr ; and after the whole Work of Extraftion is 

I finiflied, you ,|¥ill find the fquare Root of the gi* 

I TCP Number to be 2886^ as in thefoUowiog O- 

i (cratioa 



• • • • 



8928^96 (1886 Root. ' 
4 

48) 432 Refolvend. 

384 Prodaa fnbftraft. 

S6S) 4889 Refokend. 

4544 Produft fabftrad. 

5766) 34j:p6 Refolvefld. 

34596 Produa fubftraa;. 

m 

XVn When there is given a Number that is 
not a fquare Number^ that is, whofe Root can- 
I oot be exadly founds and you are defirous to 
I find the fradional Part of the Root as neat^ 
j may be, you are to obferve the eighth K.uVc 'm 
' J^dring /our Number for £xCra&ioa% and tVi«^ 

G ^^ 
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to annex thereto an even Number of Cyphen 
pleafure } and note. That as many Pairs of ( 
phers as you annex thereto, fo many Decim 
\eill thdre be in the Root expre(fed (which \ 
it come not to be the exaa Rdoti y^t will it co 
fo tiear the Truth, Ehat if the laft Decimal ^ig 
placdd in the Root be f bereafed by an Unit^ 
will be too ititich) add as many Poibts as th 
are ovei^ the giveA integral fquare Number, 
many Places will there always be in the inte| 
Part ^ the Root, as in the following Exam] 
wh^reit is ^required to €xMid thd^fqUat^ R 
of J 29 $96. 

Firft, I proceed to the VJTork of Extrafti 
(according to the former Rules) as if it w 
an exad iquare Ntamber, and find the integ 
Root to be 3 $9 J as folioweth. 



4 ^ 
■ • » 



1*959^ (i59 
9 




709) 70:96 
6381 

715 Remainder. 

Birt beCiufe (when the Worft is fibilhe^ th 

is a Remainder of 715, I aiinejc it cdmpetent c 

Number of Cyphers to the given NUmb«r, as 

4, or 6, or 8, and p6int them out id the fa 

manner, as if they ^eretigTviftcMA.F\^\at&'vc 

^oceger; then bring t^o oitVittOk ^^oi^tk v 
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fiid Remainder 715, and annex them thereto, fo 
ha?e you 71500 for a newRefolvend ; then find 
out a new Divifor, by doubling the Root, as is 
before dire&ed, and proceed as if the annexed 
Cabers were (igniiicant Figures, or whole Kum- 
bers, as hr as you pleafe, as in this Example, 
where the Work is carried on till there are three 
decimal Figures in the Root; and the Work be- 
ing finifliedj I find the Root to be 359.9949 and 
wre k a Reqiainder of 3 1 99^4. See the Work. 

• • * • • • 

9 

I I — — I— — ■ 

6^) 39$ 

« 

709; 7095 

^189) 71500 
^4701^ 



71989} tf 79900 

^4790 I 

719984) 3199900 

a87993<5 

3199^4 remains* 

8d€ if you proceed to put another Decimal in 

theRoot^ you will find it to be 359.994^1 ^^ 

die Kemaiader will be 3 1^6864. Movr ^QML t&^^ 

pcKeive that the faid Root is too little^ becxufo 

fia^Jff a Hemaiaderj but yet it is Co ucat xV© 

G a VroxVwi 
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truth, that if the laft Figure thereof were increa- 
fed by an Unit, and fo made 3 $9*99^5 it woulc 
then be too much ; as you -may prove at your lei- 
fure. 

XVIII. The fquare Root of a vulgar FrafiioD 
that is commeufurable to its Root, is thus found, 
viz. extraft the fquare Root oi the Numerator, 
for a new Numerator, and likewife the fquare 
Root of the Denominator, for a ne^ D^omina- 
tor ; fo fhall that neW Fra&ion be the fquare 
Root of the given Fra^on. As for 

Example. 

Let it be required to extrad the fquare Rdot 
of 14 ; firft I take the fquare Root of 2 5, which 
is 5, add place it for a new Numerator, then I 
take the fquare Root of the Denominator 3^1 
which is 6y and place it for a new Denomina^ 
tor, fo i% i the fquare Root of -f^i which wa5 
required : In like manner if 7 were given to 
have its fquare Root extraded,.. its Root would 
be found to be -f ; and ^ is the fqi^are Root of rt 
the fame h to be obferved for any other: 

But here Note diligently ; before you 

Note, proceed to extraft the fquare Root ol 

any Fradion, that you reduce it to its 

loweft Terms : for it may happen, that in its 

givet; Terms, it may be incommenfurable to its 

Root, but being reduced to its loweft Terms, 

it may be commeufurable, and its Root e^^Aly 

(bund out. So 44 ^^ incommenfurable to its Roo^ 

but being reduced to \^^ its fcjuare Root will be 

fjuad to be 4 as before. 
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XIX. The fquare Root of a mixM Number * 
that is commenfurable to its Root, is thus found 
out. nnz,. reduce the mix'd Number to an im- 
proper Fradion^ and then extrad the fquare 
Root of the Numerator^ and the fquare Root of 
the Denominator^ for a new Numerator^ and a 
flew Denominator, as in the lad Rule. 

So if it were required to extraA the fquare 

iuce it 

whofe 

squired 
fquare Root of 3 -Jlf ; firft I reduce the given 
mixed Number to the improper Frafiion VV; 
and then extraft the fquare Root of the Nume- 
rator 2569 and I find it to be i(5, for a new Nu- 
merator : and like wife the fquare Root of 81, * 
the Denominator^ which I find to be 9, for a new 
Denominator, fo \% '/= i 7 the fquare Root of 
the given mix'd Number 3 44-j which was rcquirM. 

XX. When you are to extraft the fquare Root 
of a Fradion that is incommenfurable to its 
Root, prefix before the given Frafiion this Cha- 
rafter y or t/y. fignifying the fquare Root of 
that before which it is prefixed ; fo the fquare 
Root of H \% thus expreflcd, y' |4, or -/ j. 4l, 
the like of any other. But if you would know ?s 
near as may be *the fquare Root of any fuch 
Fradion, reduce it to a Decimal of the fame 
Value by the firft Rule of the fecond Chapter ,• 
but let the Decimal confift of an even Number of 
Places, vi%^. either of two, four, fix, eight, or 
more Places ; and the more Places it confifteth 
of, fo much the nearer the Truth wiWtVv^^^ 

Ae; then extraS: the fquitre Root o£ t\\aLtT>cc\- 
/M/ ("according to the Rules before AeViNMt.^^ 

V 
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in every refped as ific were a whole Kumbei 
fo (hall this Root fo found be very near the tru 
Root ; and fo near that if it confift of three Pla 
ces it fliall not want t^ p^f t of an Uqit of tb 
true Root, and if of four Places, it fliall no 
want Tvrrr part of an Unit of the Truth. 

So if I would extrafl: the fquare Root of ^ 
firft I reduce it to a Decimal, which I find to b 
.75, and becaufe I would have the Root to confif 
of four Places, I annex fix Cyphers thereto, aQ< 
it makes .75000000 ; then extrading the fquari 
Root thereof, as if it we^e a whole Number^ 1 
find it to be .i66o^ and there is a Remainder Q 
4400 ; but if I would have it confift of five Pla 
ceS| then I annex 2 more Cyphers to the faid Re 
mainder, and make it 440000, and proceed, aii< 
then I find the Root to be .8tf6o2| and the Re 
mainder to be 93 596. 

XXI. In like manner, if it were required t( 
extrad the fquare Root of a mix'd Number in 
commenfurable to its Root, as near as may be 
firft reduce the firadional Part. to a Decimal, bu 
let it confiid of an even Number of Places, 'vU 
of 2, 4, tf, 8, or more Plaoes, then proceed t< 
extrad its' fquare Root, according to the Rule 
formerly delivered in this Chapter, in every re 
fped, as if it were a whole Number, fo Ihall th< 
Root fo founcl be very near the Truth, and th( 
more Places it conf^fteth of, fo much the neare 
will it be to the true Root. And note, That ii 
the Root there will be fo many Decimal Places 
as you placed Points over the decimal Part of thi 
fquare Number. 

So if it were required to extrad the fquan 
Root of 28 -s^, fir ft I reduce the f rational par 
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t^ to a Decimal^ and it makes 451538, fo then 
the mixed Niiipbery «v{iofe fquare Root I am to 
atnSi is 2S*^6i^^8, which t>eing poiDted^ 
aod the Work of Eztr^dion finiflied, according 
to the former Rules, I find its fquarje Root to 
be very near 5.334, and there is a Remainder 
of 9982. But if I had proceeded yet farther, 
. and made the decimal P^rt to have confifted of 
feven Places, it would have had for its fquare 
Root 5.3349, which doth not want yAk^. - P^rt 
of an Unit of the true Root^ 

But i£ yon would not ex trad: the fquare Root 
of fach z mizM Number, then prefix before it 
tliis Charader, ^ or ^q. fo if the faid mix'd 
Number 28 -rr ^^^^ gi^eii» I would exprefs its 
fquare Root thus, " w^* ^28 nr^ov^ q, 2^ -rf- : 
The like is to be underftood of any other, r 

■ 

XXIL When you are to extraft the fquare 
Root of a Decimal Fraftion, which hath 2 or 3 
Cyphers poffeiSng the two or three firft Places on 
the left hand of the given Decimal, then cut off 
2Qf them witha Dafh of the Pen, and put a 
Cfpher to poffefs the firft place of the Root, and 
ptMXed to extraft the fquare Root of the re- 
outtiing Figures^ according to the former Rules, 
j» if there had been no fuch Cyphers before the 
given Decimal ; and if the given Decimal have 
4 Cyphers before it, cut them off with a Da(h 
of the Pen, and put 2 Cyphers in the Root, and 
tiien proceed as before. 

So if it were required to extraft the fquare 
Root of -rfr > fij^ft I reduce it to a Decimal Frac- 
tion, and it makes .005910, then I cut off the 
two firft Cyphers, and place one Cypher in the 
RjDOt, jhen I proceed to extraft the fquare Root 

G 4 9t 
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of the remaining Figures^ viz»* $910, as if 
had been no fuch Cyphers before them^ ; 
find the Root to be very near .077^ as yoi 
try at your leifixre. 

XXIIL The Operation in the Extradi* 
the fquare Root is thus proved, viz. Mulcip 

Root into icfelf, and (if 
7%e Proof of the be no Remainder aftei 
ExtraSiion of Work of ExtraSion is fin 
the Square Root, the Produft (if the Wor 

truly done) will be equal 1 
Number firft given. As in the firft Exa 
where it is required to extrad the fquare 
of 2304, which is there found to be 48. 
if I multiply 48 by itfelf it produceth 
which is the given Number, and therefore] 
elude the Operation to be true. But if aft 
Work of Extra&ion is finifhed, there i 
Remainder, then when you have multiplie 
Root by itfelf, to the Produd add the faic 
mainder, and if the Sum be equal to the 
Number, the Operation is right, otherwif 
As in the Example of the Seventeenth 
where it is required to extraft the fquare 
of 11959^, and there is found to be 355 
and the Remainder is 3 19964. Now to 
the Work, I multiply the Root 3 59.994 
felf, and it produceth 129595.680035, ^ 
fhould be 129596, therefore to the faidPi 
I add the faid Remainder 3 19964, and the 
is 129596, and therefore I conclude the 
to be truly wrought. 

CH 
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CHAP. X. 

7T}e EatraSi'ton of the Cube Root. 

I A Cube Number is that which is produ- 
xV ccd by multiplying any Number into 
u(elf, and again into that Produd, which faid 
given Number is called the Cube-Root. 

As fuppofe 5 were given to find its Cube ; 
flrH I multiply 5 into itfelf^ and it produceth 
a;, which is called the Square of 5 ; then I a- 
glin multiply 25, the faid Square, by 5, and 
it produceth 125, which is called the Cube of 
5. And here note. That as 125 is called the 
Qibe of 5, fo is 5 called the Cube Root of 
125. 

II. The Extraftion of the Cube Root is no- 
thing elfe than when by having a Cube Num- 
ber given we find out its Cube Root \ which 
laid Cube Number given is always fuppofed 
to be a certain Number of little Cubes, com- 
prehended within one intire great Cube, which 
bid Cube may very well be reprefented by a 
Dye, or any other folid Body, having its Length, 
Breadth, and Depth equal ; this being fuppofed, 
let there be laid 9 Dyes, confiding of a Square, 
whofe Side Ihall be 3, and upon them let there 

b^ 
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be laid 9 more, then will there be in all 27 
Dyes, which will conftitute one greater Cube, 
wbofe length, breadth and depth will be 3 VytSi 
and this greater Cnbe comprehendeth 17 leflcp 
Cubes. Now the ExtraSion of the Cube Root 
is, by having the Number of little Cubes (27) 
comprehended in the greater given Cube, to find 
out how many of the lefler Cubes make up the 
Side of the greater. 

ni. A Cube Number is either Simple or Com- 
pound. 

IV. A Simple Cube Number is that which hath 
for its Root or Side, one of the 9 Digits, audit 
is therefore always Icffer than 1000 ^ lo (hall yoa 
find that 343 is a Simple Cube Number, whole 
Side or Root is 7, for 7 x 7 x 7 = 343, all which 
laid Simple Cubes and Squares, as alfo their Roots, 
are expreffed in the Tablet following. 



Roots I I I 2 I 3 I 4 I 5 I 6 \ 7 I 8 "T? 

Squares | i | 4 I 9 I J^<^ 1^5 \ 0^ I 49 I <^4 I 8r 

-Cubes I I I 8 I 2 71^4 I125 U15I343 1512 l7^p 

V. A Compound Cube Number is that whioh 
is produced by the Multiplication of a Number 
confining of two places (at the leaft three times^ 
into it felf continually, and is therefore never lefs 
than 1000, fo 1728 is sl Compound Cube Num- 
ber, produced by the Multiplication of 12 into 
its felf 3 times, for 12 x 12 x 12 =1728. 

VL 



VI. When a Compound Cube Number i% given 
to have its Cube Root extrafted, before you can 
20 about it, you muft prepare it for the Work 
by pointing it ; "w^hich is thus done, nnt,. put a 
pbiat over the firft Figure towards the right 
hand, nji%* over the place of Units, then (paffing 
the two next places) put a point over the fourth 
Figure, or place ot Thonfands, and fo proceed 
by putting a point over every third Figure, as 
you did over every fecond Figure in the Extrac- 
tion of the fquare Root, till you have finifhed 
yoor pointing ; that being done, on the right 
hand of the faid Cube Number draw a crooked 
Line, behind which to place its Cube Root, as 
you do to place the Quotient 'in Division, as in 
thp following Example. 

Exan^le i. 

Let it be required to extraft the Cube Root of 
252144. 

In order to prepare this Cube Number for 
the Extradion of its Cube 
Root) I firft put a point 
o?er the firft Figure C4) to- . 262 144 ( 
wards the right hand, and- 
dicn over-paffing the two next Figures (14) I 
put another point over the fourth Figure (2) 
and then is the given Number diftributed into fe- 
deral parts not unfitly called Cubes, viz.. 262 Cas 
faras the firft point goeth) is the firft Cube, and 
the 144 Cfrom thence to the fecond point) is the . 
fecond Cube, and then \ draw a crooked Line 
behind ity as you fee in the Margin. 

VII. 



■I 



r*^ 
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VII. Having proceeded thus fzxj find out i 
Cube Root of the firft Cube 261^ but becaufe 
is not an exad Cube Number, take the Cube R( 
of that Number in the foregoing Tablet, wh: 
being leffer than it is, yet is neareft to it, wh 
I here find to be 6, and place it. behind 1 
crooked Line for the firft Figure in the Root, 
you fee in the following Work 

262144 (5 

VIII* This being done. Cube thefaid Numi 
which is placed in the Root, and fubfcribe 
Cube under the firft Cube of^ the given Numb 
So in this Example 216, being the Cube of t 
place it under 262, the firft Cube of the gii 
Number 262144, as foUoweth. 



262144 ^6 
216 



IX. Draw a Line under the Cube thus fubfi 
bed, and fubftraA it from the firft Cube of 
given Number, placing the Remainder ord( 
underneath the faid Line. So 216, the Cube 
being fubftraded from 262, the Remander is 
which I place underneath the Line, as follow^ 



161 



Cbap. lo. the Cube JHooti ^^i 



262144 (6 
*i 216 



46 



X. Bring down the next Cube Number^ and 
annex it to the faid Remainder on the right hand 
thereof. So 144 being the next Cube, I briiig 
it down and annex it to the Remainder 46, and it 
Bakes 46 144^ which by Artifts is ufually called 
the Relolvefid. 



262144 c^ 

■216 



46144 Re£Blyend- 



: : ■ • : 



XI. Draw a Line underneath the Refolrendt' 
then triple the Root, that is, multiply it by 3, 
ind place its Triple under the Refolvend iniuch 
}rder, that the place of Unus in the faid Triple 
nay ftand under the place ofTens in the Refol'^ 
rend. So the Triple of 6 is i8f which I place 
mder the Refolvend, £> that 8 (the place of 
Units in the faid Triple) may Hand under 4 in 
he place of Tens in the R^folvend^ as you may 
ce in the following Work. 



a6i\w 
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252144 (6 
216 

45 1 44 Refolvend' 



mm 



18 



XII. Square thciaid Root^ and then ttiple tb 
laid fquare of the *RMt, and fUct the faid tripl 
fquare under the faid triple Root^ 10 fiich ordi^r 
that the place of Units in the triple fquare o: 
the Root may ftand underneath the place ol 
Tens in the triple Root: fo in this Example, the 
fquare of the Root 6 is ^6^ and the triple there* 
of is 108, which I place under 189 the triple 
Root ; fo that $> thf^place of Units in the (aid 
triple fquare of the Root, may ftand under i| 
the place of Tens in 1 3j the fajd triple Root^ a^ 
folloinreth* i 

. . . ^:,^':r\-ri ■ ..■'■. ■' ■ ■.;-n 

• •_ 
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4^44 RefotvMd. 



i" I 
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108 

XIIL Draw a Line underneath the faid tripli 

Root, and triple fquare of the Root, as they an 

placed, and add them togetVvQt m xVv^lm.^ ^t^^ 



ip. I e. the Cube ttfots ^ 'gf 

they ftand, fo (hall their Sum be a Divifor. 
n our Example^ a Line being drzv/n under i8 
i 1 08, and they added together in the fame 
ler as they ftand^ the Sum is iop8 for a Divi- 
, as in the following Work. 



262144 (6 
7.16 



4(^144 Refolvend. 



18 
108 



1098 Diviibr- 



I. 
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^IV. t)r2^ a cxooked line on the left band 
Ehe Refolvead^ before which to place the faid 
ifi(br,«a8d let the whole Refol vend (except 
place ^.Unit^ therein) beeiloemeda IDivi- 
\a^ ttien ieelf how often the laid Divifor is 
itaibed M dbe Dividend, and put the Anfwer 
the nextPlgui^ in the Koot. So in our £x- 
ple, feek how often 1098, the Divifor, is con- 
led in 4(^14, theDividend, obferving here the 
al Rules of Dividon, and the Anfwer I find to 
4, which I place for the next Figure in the 
lot) as in the Example. 



a6a\^\ 
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162144 (64 
216 



1098) 46144 Refolvend. 



^0 



18 The Triple Root. 
108 The Triple Square of the 

iop8 Divifor. 



XV. Draw a Line undemeatb the whole 
and then Cube the Figure laft pl:»ced in th< 
and place its Cube underneath the Refob 
fuch fort that the place of Units in the o 
fiand under the place of Units in the oti 
in our Example 64 being the Cube of 4 C 
gore laft placed in the Ro6t^ I place it db 
Refolvend in fuch manner that the Figui 
the place of Units of the Cube;64, may ft: 
der49 the place of Units in theRefolven 
tlxn the Work will fiand as followetb. 



t ■ 



It 



Cbpi. lo. fife Cube Ro9t, 97 
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2i52i44 {6^ 
216 



1098)46144 Relbl^ead, 

18 The triple Root. • 
X08 The ttiple Sqaare of the Root. 

iop8 Divifor. 



<$4 The Cube of 4. 

XVI. Square the Figure laft placed in the Root, 
lod multiply its Square by the triple Root fub** 
ibibed underneath the Refolvend, as is direded 
m the eleventh Rule of this Chapter, apd fub- 
ibibe die ProduA under the Cube laft put down^ 
infnch order, that the Place of Units in the fi^id 
Rrodoft may ftand under the Place of Tens in 
die- (aid Cube. So in our Example, the Figi^re 
laft plac'd in the Root is 4> which fquared is 1 tf, 
and itf multiplied by 18, the triple Root before 
let down, the Produd is 288^ which I place uar> 

der64, ^^^ ^^^^ ^^i» ^^ ^"^^ ^^^^ that J?, in 
the place of Units of the faid Produfi, may 
ftand under 6^ the Place of Tens^ in the faid 
Cnbe of 4. View the Worfc 



H i.6i\iA 



262144 (^4 
2i6 Cube 0(6. 



10^8) 4<^i44 fUiolyend; 



J . » 



i<8 Triple Root. 
108 Triple fquar^ of the Re 



«ki 



iop8 Divifor. 



64 Cube of 4. 
288 The %ure of 4 ia 
: triple Root. 

r 

■ r 

XVIt Multiply the triple. Sq)iaj(e of tl;ie. I( 
fuberibed as is bmfcc.dir^^ii ia the twelfth I 
of this Chapter^ by the iFigure laft placed in 
RoQt> aud pl^ce.tne. Pro^uft under the Nqq 
laft fubfcribed^ which is tti^ Pro4uft of 
f^uare of (he Fmure. lift pUced ii^ the koot^. 1 
tiplie4 by the faifl tnple, Root^ in luch mai 
that the Place of Ui^it;^ of tl^s may ftand ui 
the Pla<e of Tens an that) ; asiotfiis £xan 
tHe. triple. Square of the Root is , 198, wj 
multiplied by '4, the Figure laft, placed io 
Root, the ProduA is 4^2, which I place u 
288, the Number laft lubfcribed^ in fuch c 
that the Figure 2, in the place of Units of 
faid laft ProduS, may ftand under 8, whic 
in the place of Tens of the faid Number 
fubfcribedy and then the Work will ftand as 
loweth* 
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I* 

2^2144 (^4 

4^144 Refolvend. 

18 Triple Root. ^ 
io8 Triple Square of the Root. 

1098 Divifor. 



6^ Cube of 4.» 
288 Square 014 in tHe triple Root. 
43 2 Triple Square of the Root in 4. 

CVIII. Draw another Line under the Work, 
1 add the three Numbers together, that were 

pla^d under the Divifor, in the jfame order 
hfiy there fland, and let their Sum be called 

Subtrahend, which let be fubtrafted out o£ 

Refolvend, nothing the Remainder ^ fo in 
» Example I add ^4, 288, 432, together in 

ianie order as they ftand, and their Sum is 
44, the Subtrahend, which I fubtrad out of 
44, the Refolvend, and there is nothing 
laineth, fb the whole Work is fini£hed, and 
lid the Cube Root of 2621^ to be 64, 
haat any Remainder. See the whole Work 
:ollowetb. 
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262144 (64 

<— — — 

iop8 ) ^61/^ Refolvend. 

18 Triple Root, 
108 Triple Square of the Root. 



1098 Divifor. 



54 Cube of 4. 
288 Square of 4 in the triple Ro 
43 2 Triple Square of the Root 



46144 Subtrahend. 



Now the Learner is to obferve three thic 
general - from the Rules before delivered, 
cerning the Extraftion of the Cube-Root. 

Obferue i. That the Work contained ii 
feventh, eighth, and ninth Rules for findin 
the.firft Figure of the Root, is not again 
repeated throughout the whole Work of E> 
tion, altho the Root confift of ever fo man] 
ces ; but the Work of all the Rules follow: 
. to be repeated as often as a new Figure is p 
the Root. 

Obferve 2. For every particular Cube in 

Nutnbef given, diftinguiflied by the Points, 

cepc the firfk) there is to be found out a nev 

folvend, by annexing the next CxjJo^ to xV\ 



I 
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maindcr, according to the Tenth Rule ; and as 
often as there is a Refolvend, fb often muft there 
be found a new Divifor, by the eleventh, twelfth, 
and thirteenth Rules ; and as often as there is 
a new Divifor, fo often mufl there be found a 
new Subtrahend, according to the fifteenth, 
fixteenth, feventeenth, and eighteenth Rules be- 
fore-going. 

Objerve 3. When the Subtrahend chanceth to 
'be greater than the Refolrend, then you may 
conclude there is an Error in your Work, which 
muft be correded by putting a leiTer Figure in 
the Root. 

Example 2. 

Let it be required to extraft the Cube Root of 
48527125. 

Having prepared the given Number for the 
Work of Extraftion, according to the fixth Rule 
of this Chapter, I find it to be diflributed into 3 

• Ciibcs, viz^. 48 the firft, 627 the fecpnd, and 
125 the third. Then I 
proceed to the Work ; ... 

and firft I find the Cube 48627125(3 
Root of 48 the firft 27 

Qibe, which is 3, then — — 

do I cube 3, and place 21 
its Cube, which is 27, un- 
der 48 the firft Cube, 

and lubftraft it therefrom, and the Remainder 
is 21, according to the feventh, eighth and ninth 
Rules of this Chapter, and then wU the Work 
(land as you fee in the Margin. 
Then, to the faid Remainder 21 do 1 Wvtv^ 

down, and thereto annex the next Cube, vj\v\c\v 

H 5 ^^ 
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is dzjy and it makes 21621 for a R^iblvend^ z 
cording to the loth Rule foregoing. Then dc 
find out a Diviforj according co ^e 11 thy i2t 

and 13th Rules of thisCha 

. . . ter; and firft I triple the Re 

48(527125 3> ^^^ ^^ makes 9 9 v^bich 

27 . PJ^e under 2, the Place 

■ — • Tens in the Refolvend; tb 

2i62j Refolv. do I fquare the iaid Root 

' and that makes 5^; then < 

09 I triple its fquare 9, and th 

^^ makes 27, which I place und 

the faid Triple iQ fuch ord 



279 as is dire&ed in the 12th Rul 

then drawing a Line undc 
neath the Work, I add the two faid Numbe 
together (viz,, the triple Root, and the tn\ 
fquare Root) in fuch order as they are there pi 
ced, and their Sum is 279 for a Di^ifor, a$ y< 
may fee in the Margin. 

Then, according to the 14th Rule, Ifeek he 
often the faid Divifor 279 is contained in 2i< 
the Dividend, and I find the Anfwer to be 
which I place for the fecond Figure in the Rob 
then do I in the next place go about to find c 
a Subtrahend 9 and in order thereunto ^ firft, a 
cording to the fifteenth Rule of this Chapter, 
cube the Figure 6y lafl placed in the Roott ai 
it maketh 21 (5, which I place under the Refc 
vend in fuch order as is direAed in the faid £ 
teenth Rule, that the Place of Units of the o; 
may fland under thq Place of Units of the 
ther; then according to the (ixteenth Rule 
this Chapter, I fquare the Figure (viz** 6) h 
placed in the RoQt, which iiiak^^<5^ and th< 
multiply it by 9, the {aid ttii^VB '^oox>^tk^^ 
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Frodnft is J24, which I place under ii6 the 
laid Cube of 6^ in fuch order as is direded In 
the faid fixteenth Rule; th^n do I multiply the 
fiid triple Square (vfe. 27) by the Figure 6 
lift placed in the Rooty and it Producem' 162 , 
which I place Vmder the lafl: Produft 3 24, in fuch 
manner as is direAed in the feventeench Rule ; 
then I add thefe three Teveral Numbers toge- 
ther in the fame order as they iland, and their 
Sam is 196^6 for a Subtrahend, which fubtrac- 
ted out of 21627 the Refolvend, the Re- 
mainder is 1 97 1 9 as you may fee by the following 
Work. 



48627125 C36 

rt 27 



'Cl 



i7P^ 21627 Refolvend. 



c; 



^\ op Triple Root 

27P Divifpr. 



216 Ciibe of6» 

324 Square of 6 by the triple Root. 
1 62 Triple Square of the KOOt by 6. 

1P656 Subtrahend. 

ip'7 1 Remainder. 



j Tbeq to the faid Remamder 1971^ d6\ ml- 
^Kr dbc Cabc Ninnber iiy, ftccorditig XO ^^ 

H 4 «tk^ 
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t^nth Rule, and it makes 197112$ for a Refo! 
vend. 

Then t proceed, according to the nth, I2tl 
ltd i3tb Rules> to find a Divilbr, and therefore 
£rfi; criple the whole Quotient ^6^ and it is io{ 

then do I fquare the who 

loS Quote i6y and it mak< 

388S 1296, which being tripled 

■ 3888^ which being order 

38988 placed under the triple Quot 

and added thereto in that o 

der^ the $um is 38988 for a new Divifor. S 

the Work in the Margin. 

Then do I feek how often the faid Divi(br 
contained in the Dividend 197112, and I find 
to be $ times contained therein ; and accordini 
ly, I place 5 in the Root^ and proceed accordii 
to the 15th, idth, 17th, and i8th Rules, to fii 
out a Subtrahend ; and there£}re firil, I cube tl 
Kumber 5, laft plac'd in the Root^ and it mak 

12$; then do I (quare t 

125 faid 5, audit makes 25, I 

2700 which I multiply 108, tl 

19440 faid triple Root, and pla 

*■ the Produ6: 2700 und 

197112$ the faid Cube> as is befc 

dire&ed; then do I by c 
faid 5^ multiply 388^ the triple Square of t 
Root, abd the Produft 19440 do 1 place n 
der the former Produft 2700, according to fo 
mer Direftions, and add the three KuxnJbers t 
gecher, in the fame order as they fland, and thi 
Sum is 1971 12^, as appears ftr Margin, i 
a Subtrahend, which taken out of the faid R 
/7/re/KL there rema^eth o^ and fa the Work 
ioi^M "ft^dl find tlic Cube^^Uiot. ^i xVt.^^ 

1^ VXSH 
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Number 48^27125 to be jtfy. View tbe whole 
Work laid down as foUoweth. 

• • . * 

a? 
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9 The triple Root. 
37 The triple Square of the Root. 

279 Divifon 



ii5 TheCabeofd. ^ 
334 The Scpare of 6 in the triple Root. 
i6% The triple Square of the Root in & 

19656 The Sttbtraheiid. 

3898S) 1971125 Refolvend 

108 The triple Root4 
3 888 The triple Square of the Root. 

38988 Divifor. 

135 The Cube of 5* 
3700 The Square of 5 in the triple Rood 
19440 The triple Sqiuure of the Root in j< 

1971125 The Subtrahedd. 



— m ^ 



(o> 



XIX* When iri5 required to extta&tli^eCxihe 
^r oTa Number that h incoiomte&Bn&jb^ xo 
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its Root, and you are defirous- to know the frae 
tional part of the Root as near as may be^ yoi 
are to annex to the given Number a competeoi 
Number of Cyphers, which Number of Cyphcn 
muft be always .a Multiple of j, viz.* either j 
6 J 9, 12, &c. Cyphers; that is, ooo, oooooo, 
or ooooooooo, &c. And having obferved the tffl 
Rule for the Punftation of the given Number, 
likewife point the annexed Cyphers, in the fame 
manner as if they were lignificant Figures or In- 
tegers; and obferve, that as many points as you 
put over the integral part, fo many places will 
the integral part of the Root confift of ; and fo 
many points as are put over the Cyphers, oi 
Decimals, fo many Decimal places will there be ii 
the Root : This being obfcrv'd, the Work itfell 
in the extrading the Cube Root of a Decima 
Fradion, or of a mix'd number of Integers an( 
Decimals, is the fame in every refped as if th< 
Number given were an Integral Cube Number 
according to the Rules before delivered in thi 
Chapter^ as in the following 

Example. 

Let it be .required to extrad the Cube Roo 
of J 3 798,, which is a Number incommenfurabh 
to its Cube Root : and to find out its Root as nea 
as may be, I anne^t to it 9 Cyphers ; fo by tha 
means I (hall have 3 Decimals in tht Root, an( 
prepare it for Extfadion, by pointing it as i 
before direded, and as you fee following. 



I37p8.ooiooooooo (^ 



n^ 



d . Iiaviflg perFornwed the VfoA of Ettrac*- 
according tbithe former Rules, I find ixf 
Root to be ^3.f^^y ^iMchy as by the Re^ 
ieryoumayfOFcei'Vid, is tfbine what top little^ 
^ (o near the Truths jtBiat, if the decimal 
vere increafed by an (Jnit, and fo madd 
;, it would -then b9 -too much^ and h con« 
itly it cannot w-ant (as it is) T-rrr pwt oC 
lit of the truth ; and if the Root had ha4 
er Figure plac'd in it, it would then hav» 
fo near the truth, rhat jt wwld not havt 
id j^^rrrr part of an Unit. F^r your farther 
aAion, £ee the whole Wox3c jperfonned, at 
^eth. 
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XX. If at any time it is required to extra& the 
Cabc Root of a Vulgar Frac- 
tion, kt fuch Fraftion be To extraSl thi Cute 
firft reduced to its loweft Root of a Vulgar 
Terms; becaufe it may not FroEiion, 
be commenfurabfe to its Root 
io the given Terms ; but being reduced to its 
loweft Terms, it may : and having fo done^ to 
perform the Worb^ this is 

the Rule. 

i 

Extra&the Cube Root of the. Numerator, (by 
^tho fiormer Rules) and place that for a new Nu* 
oerator i then extraft the Cube Root of the De- 
nominator, and place that Root for a new De- 
nominator, fo ihall this new Fra£i;ion be the Cube 
Root of the given Fraftion. 

As for Example ; let it be required to extrad 
the Cube Root of i^ ; firft I take the Cube Root 
of 27 the Numerator, which is 3, and place ic 
for a new Numerator. Then I take the Cube 
Root of ^4 the Denominator, which is 4, and 
place it for a new Denominator; fo Aall this 
new Frafiion ^ be the Cube Root of the given 
Frafiion -ry. 

In like manner, if there were given ^tt to have 
its Cube Root extraded, I can eafily difcover that 
there cannot be found any Cube Root exadly, ei- 
ther for the Numerator or Denominator, in the 
terms they are given in ,* but being reduced to 
their loweft terms, they are 4^, whofe Cube Root 
is^, as before. ^ 

In like manner the Cube Root oftrr^ vv^^ ^ 
iooad to be i =^9. -rrlZ. 
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XXI. But when there is given a Vulgar Fr 

to have ic» Cube R^ 
7*0 extraSi the Cute traSed^ it being incoE 
Rum of a Vulgar (urable tai^Root, yo 
FraBion that is in- find its Cubr Root ver) 
commenfurabh to its if you reduce the givei 
Root* gar Fra&ion: to. a Be 

and then extrad the 
Root of that Decimal (by the Rules before 
vered) in every refped as if is were a whole 
ber ; and then fliall that be a Decimal Cube 
lefa than the truth; and yet fo near the 
that if you add an IJnit to the laft decim 
guve, it will then be greater than the truth. 

Here take Notice by the way, t£at youi 
gar Fradion being reduced to a De 
Note, in order to have'its Cube Root exti 
its equivalent Decimal mufl: con 
fuch a Number of places as maj^ be^ Zr Mult 
3; that iS) it muftconfift of 3, 6, 9, 12, i 
pl^es : and the more places there are in th< 
cimal>. the nearer the. truth will the Root be 

ExttfHflc. 

Let it Iw required t6 €3ttf«a the Cobc Re 
^l in order whcpeunto Ipedaefit to this 
mal, viz.. .62$^ which' becaeife it conffffet 
o£ 3 places, asd fo confeqaentty ean hz\ 
I Figore in its Rootj I increafe to p places t 
nexing 6 Cypbers^ tt^eto, thus, ,(^2 500000 
then the Root will confift of 3 places ; ther 
P'cceed to extrsidt' its Gibe Rooti, accord: 
c/je former Rules, and fvtsd- it xoVic ,^5 



there will be a Remainder of 21(^4135, as 
may prove at your leifure^ 

XII. When your given Vulgar Fraftion in re- 
el to a Decimal of the fame Value, and the } 
firft places toward the left hand are poflef- 
>y Cyphers, then in this cafe you are to cut 
! of them with a dafli of the Pen, and for 
I place a Cypher to poffefs the firil place in 
R^oot, and then proceed to extraft the Cube 
It of the remaining FigufCS) according to the 
ler Rules, as if there had been no mch Cyr 
sat all 

Example. 

et there be give» xtrr ^^ ^^ ^^^ Caht Root 
ifted : firft reduce it to a DecimahFraftion 
lie firft Rule of the fecond Chapter of this 
k, and it makes .0004856x3, tTc* Now to 
id the Cube Root of this Fradion, I firft pre- 
ity by pointing it in every refped as u it 
\ a whole Nuii^)er ; then with a dalh of my 
I cut off the three firft Cyphers and put a 
:o podefs the firft place in the Root, then I 
eed to extraft the Cube Root of the remain- 
?igures4856ij, as if there had been no Cy- 
8 at all before them ; and having fmiffaed the 
k, I find its Cube Root to be .078, as by the 
wing Work. 



000 /^'i'S^i'^ 
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0001485^13 (078 
343 

H7 



149 1 Divifon 
1344 

l\^6 



13155a Subttabend. 
iiotfi Remainder. 



In like manner, if the Decimal which is g 
to have its Cube Root extra&ed, have 6 Cyp 
placed before the (ignificant Figures on the 
handy then cut off thofe 6 Cyphers vrith a 
of the Pen, and for them put two Cyphei 
poflefs the two firft places in the Root; 
proceed to extraft the Cube Root of the rem 
ing Figures, as if there had been no fuch 
phers, tXc. 

XXIII. When it is reqi 
To €xtraB the Cube to extraft the Cube Roo 
Root of a mixt Num- a mix'd Number, reduc 
ier. to an improper Fradion, 

if it hath a ^erfeft ( 
Root, then extraft the Cube ^oot oS.^^^ 
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fator^ and placjp it for a new Numerator, and 
alfo extra A the Cube Root of the Denominator^ 
and place it for a pew Denominator, fo (ball 
this new Fra&ion be the Cube Root of the given 
niz'd Number. 

ExamfU. 

Let it be required to excra& the Cube Root of 
y^j having reduced it to an improper Frac- 
tion, I find it to be ^^rr^ ^°^ having exfraAed 
the Cube Root of the Numerator 1728, I find 
its Root to be 1 1 for a Numerator, and the Cube 
Root of 343 the Denominator, is 7 for a Deno- 
minator : fo that I conclude Xjt or 1 4t0.be the 
Cube Root of the given mix'd Number 5 ^^^ as 
yon may prove at your leifure, 

XXIV. But if the given mix'd Number, whofe 
Cube Root is required, have not a perfeft Root, 
tben you are to reduce the fradional part into a 
Decimal of the fame Value (but let the Number 
cf Decimal Places be always a Multiple of 3) and 
then proceed to extraft the Cube Root of that 
mix'd Number, as if it were a whole Number, 
always referving fo many Decimal Places in the 
Root as there are Points over the Decimal Pare 
of the mixM Number. 

Bxamfh. 

Let it be required to extraA the Cube Root of 
28 -^ ; firft reduce >} into its equivalent Decimal, 
wbich is .7$ ; but to make it confift oCfix'^V^e^H 
[ annex thcivco four Cyphers^ and tticn tVc (vi^ 



mix'd Nomber will be 28.750000, which Ik 
donci I proceed to the Ml^^ as foUoweth. 



28.750000 (3.06, &C. 
27 



^19) J^75o Refolvend. 



^"^m 



♦9 

27 



279 Diirifor. ' 



27090) 1 7 5QOOO Refolvend. 
^ » ■ . ■ > i 
90 

2700 



27090 DivUbr* 



2ltf 
3240 

l6aoo. 

i6$i4i^ SubtrJ^eod. 
97384 Remains. 

So that I find by ttie Work) the Cube Ro 
28.750000 to be \ja6y &c. 

t 

XXV.. It is ufual amoogft Artifts to eiqnrefi 
Cube Root pf a whole T^umber, mixM Nun 

or Fra&iWi wther "^uVgw 01 l>ttctroA> t!w 

• -.*■•• 
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imeafurable to its. Root, by prefixing 4^his 
ifier, (wz,. >/c.) before the incomtnenfura- 
i}iunber or Q^aatky : So the Cube Root of 
may be thus eocprefled, y'r. 3 28, and the 
Root of 24 -J: thus, >/c. 24 •*:, or in a Deci- 
lix'd Npmber tl^s, >/c. 2475, and of the 
on -J: thus, V'c.^, c^c. 

p/t The Operation in the Extrafiion of 
iube^Root is proved thus, ; - ' 

Cube the Root, found oiit^ The^Pto^fof the 
Sy multiply it tfirpe %\m^ . kntrafim tfthe 
itfelf ; and if any thing Cute Root. 
n after the Work is done 
t to the laft Produd, ^and if that Sum be e- 
to the given Number, then the Work is 
pet^nned^ otherwifc not. 

in our firi]; Example, where it is required 
traft the Cube Root of 1 10592, whiqh is 

ta be 48 ; and, to prove the Work miri- 
^.8 by itfelf, w.hofe. Produfl 152304, which 

again multiplied by 48, produceth 110592, 
1 is equal to the given Number, and there- 
[ conclude the Work to be right, 
ewife to prove the Example of the nine- 
1 Rule, where it is required to extraft the 
Root of 13798, which is found to be the 

Number 23.984 : Now to prove the Work, 
s the Root, as befofipdirefied, and fiud it 

r ^796.3 704271904, ;to. which add the Re- 
let 1^9572095,. asid itheir Sum maketh the 

Number 1379?, which proves the Work 
5 right. • ., 

I2 ^ CH K^ 
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CHAP. XI; 



TTse Ufe of the Square and Cube / 
in Jfbhing fime ^ejiions jirh 
tical and Geometrical. 



PROP. I. 

To find a mean Proportional betweet 

given Numbers. 

Multiply the given Numbers, the c 
the other, aod extrad the fquare R 
the Produd, fo (hall that fquare Root b 
mean Proportional fought. 

Example* 

Let the given Numbers be 12 and 4S, a 
it be required to find a mean Proportions 
tween them } firft multiply the given Nu] 
12 and 48, the one into the other, and 
jProdud is 57^, the fquare Root of which i 
^ fo that I conclude 24 to be a mean Proper 
between 12 and 48 : for 

12 : 24 •• •• '^\ \ A* 
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The Square of the Mean being equal to the 
Produ& ot the Extremes. 

This Propofition is ufeful in finding the Side of 
the Square that iliall be equal to any given Paral^ 
lelogram i for (according to the firft Proppficion 
of the eighth Chapter o^ this Book) if you mul* 
tiply the contiguous Sides of a reftangular Paral- 
lelogram, the one by the other, that Prcdud 
win DC itsContent ; ^aod if you extrad the fquare 
Root of th^t Contie^nt^ it will give you the Side 
of a Square (in the fame meafure your ParaUelo- 
gram was) which will be equal tO the given Pa- 
rallpjpgrap, 

PR OP. ir. 

To find the. Side of a Square that, Jhall be 

eepuitto the Content ofanygrven Superficies. 

^ ... "- 

FIND out the Content of the given .Superfi^ 
cies, by the Rules laid down in the eighth 
Chapter, and then ^xtrafi: the fquare Root of 
the Content, fo will that Root be the Side of a 
Square equal to the given Superficies; ... 

ExdmfU. 'is. 

There is a redangled Triangle, whofe Bafc 
and Perpendicular are 6 and 8, I demand the Side 
of a Square that will be equal to the given 
Triangle. 

According to the fecond Propofition of the 
eighth Chapter^ I find the Content o£ thvsTtv- 
2ngle CO be i^, the fqasLn Root o£ ' wVvvcVv \s \x^ 
ad is the Side of A Squa,re equal to the taVATtx- 
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In Iflce .manner, if you extraft the £(}oai 
of the Content of a Circte, Pentagon-^ Hi 
tXc or of any other^Figure, regular or irt 
it will give the Side of a Square equal toMt 
perficies. 



f ' 



PROP. in. 



Having any two of the Sides of ktriji^ 
giea plain Triangle^ given, to ^ 
tbiriSide. ) - ^ • 

f . . « • 

THIS moft excellent and ufeful Prop 
\% generally called Pythagoras's The 
and in the forty feventh Fi^opofition of I 
Elements of Gebmetry it h demonftrated 
proved, that the Sqqftre made .o{ . tlje\ Hy 
nufe, of flant Side of . a right«ailgl^\ plafji 
angle is equal to the Sum of the Squares 
of the Bafe and Perpcndieul^. ^ > k{ y 



■ ■ ■ ; ■ 

As fir E^^ample. 



'. t 



.jfi.'. 



In the Triangle A B Q the -Bafc;. A ^ 
and the Perpendicular BC is ^6; now 
mand the length of the^Hypothenufe A C. 
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find out anAnfwerto this, firft I fqnare 
feAB (48^ which .is 3 3 04^ then fquare 
rpendicular (36) aiid its Square \% 1x96^ 
n of \7hichtw0 Squares is 3^0, which is 

the Square of the Hypotheaufe A C, 
re the fi]uare Root of 3600 wiU give the 
of A C^ which is ^. 

P R O p. IT. 

[ E R E is a Tower, about which there is; 
L Moat that is 48 Fcrot wide,' acid a Sea- 
adder that is 60 Foot long, which will 
rom the outfide of tKe Moat, to the top 
all that is within the faid Moat; how I 

1 the Height of the faid Wall above the 

the Bafe A B, in the foregoing Triangle, be 
adth of the Moat, and let the Hypotheriufe. 
5 the Scaling-Ladder, then is the Perpendi- 
! C the Heieht of tfhc Wall above the Wa- 
"Jow it is ' pfaiti, thrt (becaufe the Square 
Z is equal to the Sam of the Squares of 
d B C) if frrtfe tbjb Square of A C, which 
>, you fuhftraid tfce Square of AB, which 
|., there will remate 1295, which is the 
of CB, therelq(W''I extraft the fquare 
)f I2p5, and find it to be 3 5, which is 
ight of the faid Wall above the Water, as 
quired. 

he help of this Propofition may be found 
le perpendicular Height of a Cone, or of 
mid ; for, in a Cone, if you fquare the 
3ei^br, (which is the Length ot a \ax\^ 
(rem Its vertical Point to the Citcutivfete.tic^ 

1 4 ^^ 
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of ics BaTe) and from tbe Square of tha 
ftrad the Squire of the Semi-diameter 
fiafe, there v<i\\ remain the Square of t 
pendicular Height of that Cone. 

Alfo (in a Pyramid^ if from the Squari 
flant Height of it, you fubftrad the Sq 
that Line, which being drawn from the Ce 
its Bafe, Ihould touch the end of the fa 
Line, (whether diey meet at an Angle 
the Remainder will be Che Square or tl 

!)endicular Height of that Pyramid, a 
quart Root wilt give the Height jtlelf. 
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■ 

By the Content of a Circle to find its 

Diameter, 

The Proportion is^ 

AS aa 
h to 28^ 
\o is the given Content 
To the Scjuare of the Diameter* 

There is a Circle whofe Superficial Content is 
153.9385^ I demand its Diameter. 

22 : 18 : : 153.9385 : 195.9217. 

The Square Root of which is 13.99 (very near 
14) for the Diameter required. 

PR O P. VI. 

Bjftbe Content of a Circle to findits 

Circumference. 



A'-' 



The Proportion is. 



Is to 88, 

^ is the given Conttnt 

To the Square of the Circumference. 



■mpra><pi(i'*^a*^ 
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The fquare Root of which is the Circumfe- 
rence required. 

• » 
Example. 



\ 



There is a Circle whoTe Superfidlat Content is 
153.9385 i I demand the Circumference of that 

Circle. j 

. ; • > . . . 

7 : 88 : : 153-9385 : ip3J.»2^8.. 

The fquare Root of which is ^ftre^ which iS 

the Circumference required. 

The Cube Root is that by help of which 
we refolve all Queftions Mathematical that con- 
cern S^MSitji and hf which wc tttcr^aic folid fio- 
dies according to toy gif en Propattioli ^ by. it fre 
difcover the Solidity of a Body that is capable of 
lengthy Breadth, and depth (or thidtaefs) and by 
having the Solidity ^iven, we difcover the Side 
jor Diintetcr of firth a Body. 

Some Queftions ^Hlnetit tbfret^n«y be tofAi 
as follow. 

ripfjkrev i* i {?ul*e whof(5S!db\ftr4,- Idifcknd 
JL ^hat fliall be thci Side 6f i Cube whofe So- 
lidity is double to the Solidity of that Cube. 

Toanfwer this Propofition^ dRifti out the Cube 

of 4 (the Side of the given Cube) which is ^4, 

and double it, which is 128, then extrif^' the 

Cube Root of 128, and it makes ^p'i9T fere; ziit^ 

that is the Side, of the .Cvfoe viW^ >^ dowMe if> 

thrCubc whofe Side is 4* _ ^ 
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PRO P. vm. 

Here is a Cube whofe Solidity is ia8 Foot; 
I demand the Side of i Gtibe whofe SoK- 
i$ half as much. 

kei of 128=54, the Cube Root of which 
4) aafwers the Qjjeftion, * . 



' ' .?.•■•''., 



P^R O P. IX. 

Aviog the folid Content of a Globe, to find 
the Side.pf a Cube Whole SoHdity fhali be 
to the gf\^eirt5lobe. ■ • ' 

trad the Cube.jRx>ot o£,the given folid Con-* 

)f the Gloh€ydritd it Will give you the Side 

} .Cube required 



.' r : C' ■ 



f . 
*■! ■ 



Example. 



j t f t f 



etc is a (jjbbe whofe folid Content is 1^*8 
s; I denfiitid the Side of thb Cube eqbil 

ving extraAed'the Cube ftoot -of 1728, I 
I to be ^ 2,, wbif h is thti Sfidc 6f Hie Cube r€- 

I . ♦■■■.». 



\ . 



i-. ..' ^f:■ 
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A.ving the Diameter and Weight of a Bul- 
let, to find the Weight of another Bullet 
J Diameter is given. 



/ 



k& 
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As the Cube of the given Bullet's Diameter 
Is to its Weight or Solidity,' 
So is the Cube of the Diameter of any othec I 
To its Weight or Solidity. 



ExM^k. 



. t 



There is a Bullet vhofe Diameter h 4 tn 
and its Weight 9 Pound ; I demand the W< 
of another Bullet, whofe Diameter is 6 7, or 
Inches. 

The Cube of 4 is d4. 

The Cube of tf.25 is 244.14053 j« 

Then I (ay, 

■ 

I 
I ■ ' ' 

6^ I ^ : I 224.140^25 : J43312' 

So that the Weight required is 34.J3227 Poi 
and if you rednce the I>ecimal to the known | 
of Averdupins Weigh t, you ^ will find the Ah 
to. be 34 /(. 5 oz.. 5 i/r. 

This kind of Proportion ^s by Artifts t^i 
triplicate Proportion. , 

In like manner^ the Diameters of two Bu! 
or Globes^- being given, and the Solidity of 01 
them, to find out the Solidityjof the other, it 
be done by theiTame Proportion, only cban 
the middlcmoft Term« 



■ • 
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PROP. XI. 

TO find the Side of a Cube equal to a given 
Parallelepipedon. 
• Find out the Solidity of the given Parallelepi- 
pedon by the 8th Propofition of the 8th Chapter, 
thm is the Cube Root thereof the required Side. 

Example* 

There is a Parallelepipedon, having the Sides 
of its Bafe lo Foot 4 Inches, and 5 Foot 2 Inches, 
and it^ length is 10 Foot 8 Inches ; I defire to 
know what is the Side of a Cube whofe Content 
ihall be equal to the ^iven Parallelepipedon. 

The fuperficial Content of the Bafe is 7688 
Inches, which drawn into 248, the length in 
biches, the Produft is 190661^ Inches for its fo- 
lid Content) the Cube Root of which is 124 Inches, 
for the Side of a Cube equal to the given Parallel 
lepipedon. 

In like manner, if you would find at any time 
die Side of the Cube equal to any folid Body, 
whether regular or irregular ; firft find the folid 
Content of that Body^ and then extrading the 
Cube Root of its folid Content, you have your 
defire* 

PROP. XII. 

BEtween two given Numbers to find two mean 
Proportionals. 
JXvide the greater Extreme by tV\t \t&t^ ^^^ 
cxtraa the Cube Root o£ the Ouotiwt^^Tvd\>^ ^^^ 



faid Cube Root multiply the lefler Extreme^ t 
will the Produft ^tve you ti^e icffcr mean Pro 
tional ; then multiply the faid lefTer Mean b) 
faid Cubick Root, an4 that Pro4u(S will giJ^e 
the greater mean Proportional. . 

Example* * ' 

Let the two given Extremes be 6 and 4S, 
tween which ic is required to find two n 
Proportionals 

Firft I divide 48 the grc;ater Extreme^ t 
the lefler Extreme, and the <^o<;ient is 8^ 
Cube Root of which is 2 ; then by (the ( 
RootJ 2 I multiply 6 (the leffcr Extreme) 
the ProduS is 1 2 for the leffer mean Propoi 
lul; and 12 being multiplied by 2 (the ( 
Root) the Produft is 24 for the greater r 
Proportional fought. Thus have I toUnd 12 
tz4 to be two mean Proportionals between t 
48 ; for 

6 : 12 : : 24 : 48. 

In like manner between j and Si will be £ 
9 and 27 for two nican Proportionals. 

PROP. xm. 

THE Concave Diameter of two Guns b 
known,. 'ftod tK« quantity ; of Gunpo^ 
that will charge one of them, to find out 
mnch will be fufficient to charge the other. 
The Capacities are one to another, as ar< 
Cubes of their Diameters \ w\d *\fo ttvs Pre 
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m 

Example. 

f 25 Pqunds of Gunpowder be fuf&pi^nt to 
f^ a Gun whofc Concave Dia^aeter i^ i i ' 
1, or X.5 Inchf how xa^ch Powder ^^U h4 
ydent to charge a Gun wboii^ Concave Diamc- 
is 7 inches? Anfwer^ 9f.47* 
;iie Cube of i*$ is 3 .37;, and the Cube c£jU 
; wherefore the Proportion is as foUoweth* . 

3-3 7y ' -ay •• 5 343 •• ^5-47- 

Or thus. 

3-37X • 343 : ^ -^J : 2J.47- 

PROP- XIV. 

^HE Concave Diameters of two Guns being 
given, and the quantity of a weaker fort m 
ipowder fufficient to charge one of them, to 
how much Gunpowder of a ftrongcr fort (the 
portion of the Strength and Weaknefs of die 
ipowder being alfo ^iven) will be fufficient 
harge the other Gun, 

^his is folved by two Operations in the Rule 
roportion : Firft, to find out how much of the 
nger fort of Gunpowder will be of equivalent 
ngth with the given quantity of the weaker 
, and this Proportion is reciprocal. The fe- 
d is the fame wit|i that in the foregoing Pro- 
tion* 



■■■ I m if * m 
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Example. 

There is a Gun whofe Concave Diaoqeter is i jf 
Inch, and icrequireth .25 l^ounds of Powder to 
charge it ; now there is another fort of Ganpow-> 
ler which is much ftronger than the former, and 
the Proportion between their ftrength is as 5 id 
2 ; now I demand how much of the ftrongeft 
Powder is fufficient to charge a Gun whofe Con- 
cave Diameter is 7 Inches. 

To anfwer this, firft I find out how much of 
the ftrongeft Powder will diarge that Gun which 
is I f Inch in its G)ncave Diameter i which is 
done by the following Proportion^ viz,. 



: : 



.25 : ao. 



Thus have I found that -rr of a Pound of tbo 
ftrongeft Powder will charge a Gun whofe Con- 
cave jDiameter is i i Inch. And according to the 
laft Propofition, I find by a dired Proportion that 
lo.itf Pounds of the fame will be fufficient to 
charge a Gun whofe Concave Diameter is 7 Inches, 

3-375 * 343 : : -lo : lo.i^. 



^ ^ ^ 
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CHAP. XIL 

■ 

Comeming Srmph Intvrefi, 

■ 

KTHEN Money j^rcainiogorbelongiogto 
' y o&e Perfon is m the Hands, PoUefllon, 
.eq)xng, or is lenc to another, and the Debtor 
rh or ^Uoweth to the Creditor a certain Sum^ 
^nfideratiOn of Forbearance for certain time^ 
Confideration for Forbearance is called Inte- 
Loan, or Ufe- Money ; and the Money fp ^ 
and Ibrborn Is called the Principal. 

Idtefe^ is either Simple or Compound. 

L Whei), for a Sum of Money letit,^ there is 

I or Interefi: allowed, and the fame is noc 

when it becomes aue i and if fuch Intere^ 

noc then become a part of the Principatj it 

Ued Simple Intered;. 

T. In the taking of Intereft for the Con(inu<- 
or Forbearance of Money ^ refped muft be 
to the Rate limited by Ad of Parliament.; 
:h Adi now in force, forbiddeth or rcftraineth 
^erfotis whatfoever from taking more thati 6 L 
the Intereft of looA for a Year, andaccor- 
; to the fame Proportion for a greater or leflTer 
I, not confining tjie Lender or Borrower to the 
:e of one Year or more, My more than it cotv- 
rh A/jn or rhem to the limitation oi the S«Sk 
eleator borrowed^ but that the Sura tci^"} 

K V^^ 
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be either more or lefs than 100 /• and may con* 
tinue in,the hands of the Debtor; either a longer 
or a /horter rime than one Year, according as the 
Lender and Borrower do agree, and oblige each 
other. Now. for any, time greater than one Tear 
the Rate or Proportion of Intereft is by A& of 
Parliament limited, - bqt the Aft <ioth not fay 
what pau of (J 7. ftialf be the Intereft of 100/. 
for half a Year, a Quarter of a Year, a M^^^^^ 
a Day, or for any time lefler than one Year : and 
in- this Cafe feveral Artifts do differ In their Opi- 
nions; fome would have^ the true proportional 
Intereft for any time tefs than' a' Year, to be 
difcovcr'd by mean Proportionals : as.fuppofe it 
were required to know the Intereft of ipo /• for 
hal£ a Year, at 6fer Cent, per Annum^ they would 
have the Intereft to be reckoned after the Rule ol 
Compound Intereft, and fo 30 /. U not the Inte- 
reft of 100/; foV half a Year, but is too much: 
JBut fay they, to find, put jhe tr^e Intereft there- 
of, you are to find amein Proportional betwceu 
iooand.io(5, and 'thati""made lefs by- a loo, wil 
give you the Intereft "c5r 1^06 7, for half a Year 
iftid fo by extrafting of Roots tHey find out th( 
Intereft for any lefs time than one Tear, but thi 
is CufHciently laborious and painful if it be dont 
w?thoot the help of Logarithms ; biit to perforn 
this Work to the r2th Power for a Months oi 
to the yid for a Week, is very tedious, and t( 
the 355th Power fdr one Day, is fcarcely poffibli 
to be effefied by natural Numbers ; but Cufton 
and daily Praftice tell us, that the Intereft of Mo- 
ney for any time lefs than one Year, ought to b( 
computed according to the Rules of Simple Inte- 
rett, and (o 3 /. is the undoubted Ivvter eft of 100 i 
for 6 Months^ and joSWiWrngsv^xJcv^lDX^t^^ ' 
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yc a quarter of a Year j but here note by 
y that by 6 Months is not meant 6 times 4 • 
or 6 times 28 Days \ but fix Months, or 
3ar^ is to- be uqderfiood the half 0^365 
md a quarter of a Year is -• of 36 $ Days, 
I Month is underftood tt of 365 Days, 
I Month confifteth of 30 tV Days, 
the aforefaid , Cuftom of computing the 
of Mony for. time: lefs than one Year, 
owing Analogy feems 
Simed for a fate Expo- Vid^ &£?. VI. of 
>{ the Statute, . (apd the $tlf Chapter of 
is indeed the ground M*. Kerfey's^^- 
bn itfelf of Simple In- fendix to, Wior 
viz,, that fuch Prpppr- gate'j Arithmc 
165 (or one Year) bath tkk^ ■ 
ntereft of any Sum for 
fuch Proportion hath any 'part of one 
r any Number of Davs propounded to 
reft of the fame Sum, for that Time pro- 
I. And this (as was faid before) is the 
3round-work, and very Foundiation of 
ner of computing of Simple Intereft. 

• 

.ebate or Difcount, is when there is an Al- 
! of fo much per Cent. 
aey paid before it be 0/ Rebate, what 
md as the Increafe of it is. 
at Intereft is found out 
inual Proportionals, arithmetically or geo- 
ly increafing, fo is the Rebate or Difcount 
5y found out by continual Proportionals, 
ng arithmetically or geometrically, that is 
ig as the Allowance is, either after Sim^jte 
pound Inter ell : Now the Nature oi v^e- 
Difcoimtis tAus, whca there v^ ^^nxovcSI 

K 2 ■ lAo\w| 
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Mone^ (fuppofe loo /.) to become due at 
' end ot a certain time to come (Wju at the 
of 12 Months) and it is agreed upon b) 
Pebtor and Creditor that there fliall be made 
fent Payment of the whole Debt^ and it is 
Vfife agreed that in confideration of this pr 
Payment, the Creditor fliall allow the Ui 
after the' rate of 6 per Cent.fer Aim* Now 
this Agreement the Creditor ought to recei 
much Money as being put oat tolntereft fo 
fame time.it was paid before it was dae, 
at the fame rate of Intereft that the Difc 
was reckoned at, then would it amount or b 
ereafed to the Sum that was firfl: due. 

The manner of working Queftions in R< 
at fimple Intereft^ (hall be (hewn in the i 
Rule of this Chapter, and that of working C 
tions in Rebate at compound Intereft in 
fourth Rule of the next Chapter. 

« 

VI, When the Intereft of loo /. for a Tei 
4raown, the laterefl of any other Sum, for the 
time, is alfo found out by a fingle Rule of d 
Proportion, wx. the Intereft of loo/. for a ^ 
by the Statute, is 5 /• I demand whatisthi 
tereft of 75 /. for the fame time, and at the 
rate of Intereft. The Proportion is as follow 

/. /. /• /. /. X. 

100 • ^ : : 75 : 4.55=84—10 

Or if you would have the Anfwer to pro 

both Principal and Intereft, then make th< 

cond Number to be the Sum of the given Pr 

pal snd Intereft, and t\\c tooxxXx Pto^jort 

ivill aafy^er your Delitc. TVvos^ 
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I. /• * /. i I. s. 

lOo : lod : : 75 : . 79.5=79—10. 

im When the lotereft of rod/, for a Year is 
eo^and the Intereft of any other Sum of Pounds, 
lliDgs and Pence is required for a Year, the An- 
sr may l>e eafily founds after the pra&ical Me- 
d delivered in the following Example. 
Let it be required to find the intereft of 148 A 
$• 41/. for one Year after the rate 0(6 fer Cent. 
Amtttm, Simple Intereft. 
?irft I place tlie^iyen Numbers, ^according to 
diredion given for the Rule cf Three, which 
II lUfld thns : 

/• /. /. X. d. 

100 : 6 : : 148— 'ij.— 04. 

ftlow it is evident, that, if I multiply 148-/. 13 x. 
I (which is the third Number) by 6 (which is 
: fecond Number) and divide the Prodod by 
> (which is the firft Number) the 'Quotient 
D be the Anfwer : therefore I proceed thus». 
M firft I multiply the Pence by 6, which makes 
Pence, or 2 Shillings; therefore I.fetdown o 
ler the Pence and carry 2 to the next ; then I 
to 13/. faying 6 times 13 is 789 and 2 that I 
rried is 80 x. which is 4 /r therefore I fet down 
mder the Shillings, and carry 4 to the Pounds ; 
^n I {)roceed, faying 6 tiroes 8 is 48^ and 4 that 
irry is 52, then I fet down 2 and carry 5, &c. 
acceding thus till the Work be finifhed, and 
» will the Produd be S91 /. 00 5. co.i* "wVadi 
>daiS ihoald be divided by loa (tbc ftt&li^vsBftr 
' but It being sux Unit with two OypVwts> ^ 

K 3 cox 
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cut off two Figures from the right hand of the 
Pounds with a dafh of the Pen, and the Figures on 
the l^ft hand of the faid dafh are fo man)? Pounds, 
and thofe on the right hand of it are the deciihal 
parts of a Pounds whofe Value may be found out 
by the third Rule of the fecond Chapter : bat 
remember, that if there be any Shillings or Pence 
ip the Produd, you are to add them to their rt^ 
fpeSive Produds in your Redudion- 

The, Work of the foregoing Example is as ioV 
loweth. 



loo 



/. 

6 



L s. d. 

148—13—04 



8|92— 00— 00 

18I4O 

12 
80 

4 
20 



So that by the Work J find the Intereft of 148 A 
13 J. 4^. for one Year, after the rate oi 6fef 
Cent.fer^inn. to be 8 /• 18 Si 4 ^. 3 qu. 

Another Example may be this, viz>. I demand 
the laterctk of 368 /. 15 f. 5 J. for one Year, at^ 
^ferCem* per Annum. Kv&^tx^ %xV \%. 6d. ^ 
Jbythe Work iFoll9vring* 



. 12 



Stifle Int^ft . 
I. ' u d. 

lOo '.6 : : jtf?— i5-:i-o3 
• 6 



ff^ 



^r 



•2i; 



12— -ri— a5 

20 

51. 
12 



tfliS 



II. The Intereft of 100 /• being known for 
r, or 355 Days, the Intereft of any other 
nay be known for any other time, or Nutn- 
"Days, more or lefs than a Year, by two 
Rules of Three direft, viz,, firflt find out 
is the Intereft of the given Sum for one 
or 365 Days, according to the laft Rule, 
having found out that, you may ("by ano- 
ingle Rule of Three direS) find out its 
jft for any other time more or lefs. 

■ « 

Example. 

lat is the Intereft of 322 /. for 6 Years af- 

le rate of 6 per Cent. per. Annum^ Simple 

?ft? 

ft Ifind what is the Intereft of 322 /. for' 

r by the following Proportion, 



U 
100 






6 






32Z 



19.33 



* f 



100) xp[32 (15-3 a 
K 4 



tW^ 
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Thus having found the Intereftof J227. for a 
Tear to be 19.^2/. zt&perCent. Imt the foillowiog 
Proportion I hnd out its Intereft tor 6 YArs to \k 
J 15 /. 18 s. 4-}- J. aad that addcti to the Princi- 
pal, mak^S4i7 /. 18 /. 4^ ^ for the Sum dne tq 
the Creditor at the end ct the faid time. 



Tear.. 



/. 

ip.32 



: 2 d : IIS— 



115. 

J22 



18— 04-} 




437—18-^4-1 



■ 

-1 



And here take notice, that the fecond Number ^ 
in this laft Proportion mvdk always be only the * 
Intereft of the Sum propofed, and not the Sum 
of the Principal and Intereft* as in the fiscond 
Proportion under the fixtb Rule. 

After the fame manner is the Intereft of i^ 
(at the rate o£ 6per Cem. fer Amrntih or any o- 
ther rate of Intereft) difcov^*ed iat a Day, by , 
the help of which the Intereft of any Sum what- 
foever may be difcovered for any Number of 
Days^ as fliatt be 4iew^ by and by. 



YvSs 



I /. Li, 

m 

I, loo z 6 ; z I I .06 ' 

days. I. day. 

y, 3tfy ; .otf : I ": .000164383; 

lat by the foregoiog Proportions I have 
that the latereft of iL at d per Onu fer 
for a Day, is .0001643835/. , 
r if you would know the Idtereft of any 
Sum for any uumber of Days more or lets 
5, yon may do it by the help 6f the faid 
ir^ after this manner, mix,. 
iply the Sum whofe lotereil is required by 
I Number, and that Prodod will give you 
sreft of the faid Sum for one Day ; then 
y that Produft by the number of Days sl- 
id the laft Produa will give you the In- 
f the faid Sum for the number of Days in 
eftion. Take the following Queftion for 
imple, iiiz,. 

i is the Intereft of 568 I for 213 Days; 
le rate of 6fer Cent* per Jnmm ? * 



€000164393 f 
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.000KJ43835 

5(J8 



t 

13150680 
9853010 
82I9I75 

.OP33598280 
213 

2861094340 
933698280 
1867396560 



19.8877733640 

/. X. d. 

Facit 19 ■ » i7. - 09 

• 

, Having finifhed the Work, as you* fee, I 
l^e Anfwer tobei9.8877, &c. which upon 
I difcover to be 19 A 17 x. 09 d. by the brief 
of valuing a Decimal Fraftion of Coin, laid < 
in the fourth Rule of the fecond Chapter be 
going. 

But when the Intereft of any Sum of Mot 
required for any number of Days, as afore 
at any other rate of Intereft than at 6 fer 
fer Annuniy the aforefaid Number will not 
ferve for the Work, but you are to find out 
ticular Multipliers for the feveral Rates ol 
tereft^ as is before direded. All which I 
cxprcffcd item 4 to 10 per Cenu in the foUoi 
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1 4 r i .^ r .0001095890 

When you would J 5 J "^ ^ I .6001369853 
find the Intereft of I 6 I fe -^^ | .0001543835 
any Sum for any >• j^ ^5 •< .0001917808 
number of Days at I ^1 ^!^ I .0002191780 
the rate of I 91 ^^ I .0002455753 

J ^^ V- ^"^ V- .0002739725 

So that when you would find out the Intereft 
of any Sam of Money for any number of D^ys, 
according to the direftion before givtn, at any 
rare from 4 to 10 per Cent, per Annum, Simple 
Intereft, you may perform the Work by the Mul- 
tiplier in the foregoing Table, which is placed 
againft each refpedive rate of Intereft. 

IX. When the prefent Worth of a Sum of Mo- 
ney due at the end of any time to come is requi- 
red, Rebate being allowed at any rate of Simple 
Intereft, it may be found out by the following 
Method, viz.. firft find out the Intereft of 1 00 /. 
for the time that the Rebate is to be allowed for, 
aod at the fapie rate of Iqtereft propounded, 
then make the Sum of 100 /. and its Intereft for 
the propofed time, to be the firft Number- in the 
Rule of Three, and 100 /. the fecond Number, 
and the given Sum whofe prefent Worth is re- 
qairei let be the third Number, and the fourth 
Number in a direft Proportion fliall anfwer the 
Queftion, as in the following Example, viz,. 

What prefent Money will fatisfy a Debt of 100/. 
that is due to the end of a Year yet to come, Dif- 
count or Rebate being allowed at the rate of 6 per 
Cent, per Annum ? 
According to the foregoing Dire6dotis,\ ^^^^ 
the Numbers as foUovfcth^ and the touttVi^to* 



li^o Simple Interefip Cha{ 

portional Number or Anfwer ta the Queft 
94'3i9^^ /.=s:p4 L6s 09 f //• fere* 

A /. /. /. 

106 : 100 : : 100 : p^^^pSi 

Thetreafon of the faid Analogy wiU appear 
confider^cbat there ought to be fo mucK ready 
ney paid^ that if it were put out to Intereft 2 
fame rate of Intereft that Rebate was alio we 
and. for the fame time, the fame would th< 
jaugmente4 to the Sum that was at firft due : 
the laft Queflion there is given 100 A wbi 
due at the end of x 2 Months ; now I lay 
there ought to be fo much Money paid do^ 
fatisfy this Debt, as being put out to Inter 
6fer Cent, for 1 2 Month$,would then be incp 
to IOC /. which is the firft Sum due : andlga 
is as evident^ that if there were 106 L di 
the end of 1 2 Months, or a Year^ and pr 
Payment is agreed upon^ allowing Rebate at 
. €em. per Annum^ that then there ought to be 
the Sum of 100 /. ia full difcharge of the 
Debt of 106 /. for if, when I have receive< 
faid Sum of 100 /. I put it out to Intereft fo 
Year at the rate of 6 per Cent, it will then b 
creafed to 106 1. 

Therefore to folve the faid Queftion, the 
portion here ufed is no more than if I (houlc 
if X06 /« be decreafed to loo /. what will 100 
decreafed to ? The Anfwer is, to 94 l.Cs.i 
and for Proof, if you will feek what that Sun 
t)e increafed to at the end of 1 2 Months, a 
rate 0(6 per dm. you will find it to be 100 /. 

Example 2. 
How much prefent Monc^ ^Vft^ Ux\%^>} ^' 
cfSz I j; /. duo at the tad o^ ia6T>v}^ ^ 
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aUowidg Rebate after the race o( 6 fer 
vr Annum ? 
1; I find the Intereft of loo /. at the fame 

f IntereA for 126 Days by the following 
rtion. 
dajis* * /• days. I. 

m do I add 2^71 2 /. (the Intereft of 100 I*) 
>l. and theSumis 102.0712^ which! makd 
ft Number in the Rule pt Three, and 100 /"• 
cood^ and 82.75 /. (the Sum given to bere« 
) the third Number, and the fourth Nam- 
I a dired Proportion is the Anfwer to tha 
on. See the Work as foUowech. 

/. - /. /. 

0712 : 100 : : 8275 : 81.0708 

loo 



tm 



102.0712^ 8275.00 (81.0708 

hat by the Work it appears, that 82 /• 1 5 /* 
: the end of 126 Days yet to come, will be 
id with the prefenc Payment of 81 /. 01 /» 
Rebate being allowed after the race o£ 
JwTit. per Annum. 

The Proof of the Rule. 

i out (by the Eighth Rule foregoing) hov 
the prefent Money that is paid upon Re«- 
vill amount to, being put out to Idcereft 
3 fame time, and at the fame rate of Inte^ 
2t Rebate was a//owed.for» andVttW Kr 

be equal to the Sum that was dw ^t \Vk^ 
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end of that time, then you may conclude the 
Work to be rightly performed, othcrwife not 

Example. 

In the foregoing Queftion it was found that 
Si.oyoS/* being paid prefently^ would fatisfya 
Debt of 82.75 /. dpe at the end of 1 25 Days to 
come } and to prove it, let us fee whether 8 1^768 1 
being put out to Incereft for ii6 Days, at the rate 
of 6 per Cent, per Am. will he increafedto 88.77 A 
(the Sum which was faid to be due at the end of 
126 Days to comej which I do by thefetwoJPro- 
portions following, according to the 8th Rule. 

days. /. days. I. 

Firft, 3^5 : d : : 126 : 2.0712 

/. /. /. /. 

Secondly, 100 : 2.0712 :: 81.0708 : 1.57P1, &c* 

So you fee that I have found the Intereft ol 
81.0708 /. for 1 2d Days to be 1.5791 /. fyc. whict 
added to the Principal 81.0708/. the Sumii 
82.7499 /. which by the brief way of valuing th< 
Decimal of a Pound Sterling, is 82 /• 15 s. and in- 
deed It doth not want ^ part of a Farthing 
the exaft Sum, which is occafioned by the defec 
tive Decimal ; wherefore I conclude the Worl 
to.be rightly performed. 

• Upon the foregoing Ninth Rule is grounde< 
the manner of calculating the enfuing Table 
Multipliers, which ftieweth in decimal parts 
a Pound, the prefent worth of a Pound Sterling 
due at the end of any nutcvbtr o( Years to come 
not exceeding 30, Simple Intet^^ \>^vx\^ c^m^A 
ar 6j>er Cent* per Annum. "^ 
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i'he firft Number in the Table being found 
by this following Propoiitidn, viz. 
Ls io6/. is to 100 /. fo is i /. to •94339^, and 
fecotyi Number in the Table being theprefent 
rch of I /. due at the end of two Years to 
le, is thus found out, viz». firfl.lconfiderthac 
!. is the Simple Intereft of 100 /• for two Tears, 
ich added to 100 /. makes 112/. wherefore I 
^ as 112 /. is to 100 /• ffo is I /• to .892857 /. 
ich is the prefent Worth of\ i /. due at the 
1 of twp Years to come. 
Tbc feveral Proportions and Operations for the 
ole Cakulation^ being as foUoweth, viz. 



I 


106 : 100 


2 


112 : 100 


3 


118 : 100 


4 


124 : 100 


5 


130 : 100 


6 


136 : 100 






.943396 

.892*57 

.847457 

.806451 
.769230 

•735294 



are all the Numbers 



^nd after the fame mannei —^ ^.. .^^ *,^ ^ 

the following Table calculated ; which being 
II underftood^ the way of calculating moft of 
: enfuing Tables will ea(ily be obtained i and 
Ufe you will find immediately aftet* the Table 
•elf. 



TABLE 



«44 



Sm^k Inter eft- Cluipi 1 1, 







T 






T A B L E I. . 


? 


, 




Which (beweth io decimal 


II 
12 


■602409 

■5«>7il7 
.543478 
■Sa«3;! 
.$10204 
.49J049 
■480769 




PartjofaPound.theprcfent 


13 




Worth of I /. dne at the end 


■4 
16 




of any number of Years to 
come under j i, at the rate 




oi6 per Cent, per Ann. Sim- 
ple Intereft. 


17 
18 


- 




I? 

ao 


■467289 
■4S4S4S 




I 


.94;jS« 


21 


•44a477 


2 


.893855 


32 


.4J1034 


3 


.8474S7 


23 


■420168 


4 


.801S4SJ 


=4 


.409836 


5 


.769130 


2S 


.400000 


6 


■7!S2i'4 


26 


.390635 


7 


.704125 


27 


■381679 


8 


■«7S°7! 


23 


■373134 


S 


.«4i'J!° 


29 


.36496J 


10 


.625000 


50 


■3 57Hi 



After the fame Method might this Tablo be ' 
contiaued to any number of Years at pleafure i I 
might alfo have calculated for other Rates oflo- 
tereft, as thofe are in the next Chapter coacem- 
ing Compound Intereft, but Simple Intereft being 
not fo generally in PraSice, I fhall therefore for- 
bear. 

The Ufe of th preceding TABLE. 

Ids evident (by the l^ilnAv 'BjiXt idw^wa^ 
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lat if any Sum be paid with an Allowance of 
lebate^ you are to make 100 /. with its Interefl: 
"or the fame time you rebate iov) both in one 
Uffl, CO be the firft Number in the Rule of Three, 

00 the feccnd) and the Sum to be rebated the 
^td i then Will the fourth Proportional be the 
.ofwcr; and the fame may be wrought by any 
ther Number, and its Intereft, as well as by 
X) /. and its Intereft, mutatis mutandis : Now in 
le Table beforegoing there is expreffed in De- 
md Farts of a Pound, the prefent Worth of 
/. due at the end of any Number of Years 
\ come under ; f , &c. that is to fay, if you 
ike the Money (igniHed by thofe Decimals, and 
Bt it out to Interefl: at 6 per Cent, fer Annum 
imple Intereft, for fo many Years as are exprefsM 

1 the Column of Years againfl thefaid Decimal, 
len will that Sum at the end of the faid Term 
c augmented to i /. wherefore if you have any 
um whatfoever to be rebated for any Number 
F Years within the Limits of the Table, make 
/. dbc firft Number in the Rule of Thriee, and 
le Dcehtfal in the Table againft the Number of 
ejtfs to be rebated for, make that the fecand, 
ad the Suta, whofe prefent Worth is required 
ic third Number, fo will the fourth Propbr- 
iOnal be the Anfwer ; but becaufe the HrO; 
lumber (being Unity) neither multiplieth nor 
iyideth, if you take the Number in the Table, 
otrefpendent to the Number of Years for which 
fm would reckon Rebate, and thereby multiply 
fccSum whoft prefent Worth is. required, the 
Pi^oduft will giye you the Anfwer. 



Example. 
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Ex'ampk. 

There is a, Sum of Money, viz^ 5^0 /. clu< 
the end of 8 Years to come^ but the Debtoi 
Creditor agree that prefent Payment ihal 
made, and che Debtor to be allowed Rebate 
ter the race of 6fer Cent. ferAnnumf Simph 
tereft ; now I demand how much prefent M< 
will fatisfy the faid Debt. Anfwer, J78.3 
=378 /.— 07 j.~od ^ d. See the following V 



/. 


/. 


/. 


/. . 


I : 


.<J75<J75 : : 
5<Jo 


550 : 


378.378 



40540500 
3378375 



378.378000 

Firft (the Rebate being to be reckoned f 
Tears) I look for 8 in the Column of Tears, 
jufl: againft it on the right hand, I find .675 
which I multiply by jtfo (the Sum whole 
fent Worth is required) and the Produ 
378.378, which (by the brief way of valuing 
Fraftion of a Pound Sterling) I find at 
fight to be 378/. 07 J. otf-Jri. 

This Queftion, if it had been wrought b; 
foregoing ninth Rule, would have produced 
fame Anfwer ,• for the Interefl of 100 /. for i 
Months is 48 7. and ioo-|-48=:i48, when 
by the Rule of Three, I fay. 



/. /. /. /. 

148 : 100 : : 5^0 : 378.378 

L When there is an Annuity or yearly Income 
Arrears for any number or Years, and you 
jld know the Increafe or Amount of it, alldw-* 
Sunple Interdft at a certain rate fer Cent, pet 
!• for each yearly Payment from the time it hrft 
amc due; the Operation will be fomewhat 
re tcaious than to find the Amount of one 
[leSAin, according to the eighth.Ruleof this 
ptcr,, which wjU clearly appear by folving 
following Queftion, vtz. 
i'herc is an Annuity or Income of loo L fer 
mtHy forborn to the end of 6 Years,- I de- 
id how much is due at the end of the faid 
CI9 allowing Intereft at the rate oi 6 per Cent. 
Annum^ Simple Intereft, , Anfwer 6go L 
a order to the Solution of this Queftion, I 
Gder, firft, that 

: is evident, that for the laft Tear, viz,, the 
1 Year's Payment, there muft be no Intereft at 
reckoned, becaufe it becomes not due till the 
of the fixth Year. Secondly, there muft be 
;<med the Intereft of 100 /•. tor one Year, viz,. 
: which is due at the end of the fifth Year, 
rdhr, there muft be reckoned the Intereft of 
/. tor two Years, viz. that which is due at the 
ef the fourth Year. Fourthly, there muft be 
oned the Intereft of 100 /• for three Years, 
that which is due at the end of the 3d Year. 
Uy, the Intereft of 100 /. for four Years, viz. 
which is due at the end of the fecond Year* 
\, Bxthly, the latereik of 100 /. for five "iext^^ 
cAat which is due at the end of the{it&\«^> 

L 2 vA 
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and is forborn the id, 3d, 4th, 5th, and tfth : 
Years. AH which Interefts facing added tc^ether, \ 
and their Sum added to the Smn of each Tear's 
Income, the Sum will exhibit the total Sum dne 
at the end of the faid fix Years, which yon may 
perceive by the following Work to be ^^ 
which is the Anfwer to the foregoing Qieftioa 



r 
The Interefl of loo /.\2 
at 6 per Cent, per ^m .c 3 ^Teaff 
Simple Intereft, for ^4 

5 




The Sum of the Intereft is 
The Sum of the Annuities 



The Total Amount is 690 



T^he Conjiruaian of Table 11. 

Upon the foregoing / reafon is grounded the 
Calculation of the following Table, which (hew^ 
ech the Amount of 1 /. Annuity being forbom 
to the end of any number of Tears under 31^ 
Intereft being allowed for each yearly PaymMt^ 
after the rate of 6 per Cent, per jimtum^ Simple 
Intereft. 

The firft Number in the Table being i /. whidb 
h that due at the end of the 5rft Year, no In«^ 
tcreit being due for that : TVit fcwitid^\«iibcr it% 
the Tabic is 2.0(5% whicVi i%x.\v^ ^xSl w\^ fecwiA- 



r*s Payment, and the latereft oC i /. for one 
r, being that vhich was due at the end of the 
Tear ; the ttiird Number in the Tabte is 
I, being the Increafe of i iL for two Tears 
id to the fecond Nnmber in that Table, wbidh 
q6 : for the Amount of i /. at the end of 
s Tears, is i'i2> whieh added to i.o<c the 
[|d Kumber, it makes;. 18 for tlie niird Kun- 
; the fourth Number is the Amount of i /. 
three Tears, which, is 1.18, added tq tliB 
nfaerbcfoK it, twc. ttie t^ird Number ;' pro- 
log Jn the fame Method till yon have cdmpa- 
die TAle at your pleafure, each Nnmtjer w 
Table being i /. and the Amount of i I.- (Iv 
lany: Tears as it ftaadeth agxinft in tfan T%- 
loadf lefs by one) added to the Numbqr iin* 
lately preceding it. ! , 




L 3 ^t;*\* 
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\ 1, 



T A 0L E II. 



• r 



55 
3 



Which Ihewech in Pounds, 
and Decimal Parts of a 
Poiihd, 'the Ampunt of i A 
A^QQuity being forborn to 
the end of any Humber of 
Tears under 3 1, Simple In- 
\. (ereft being computed after 
the rate oi\6 fer Cent, fer, 
^Annum* * . . . . 



-I 

2 

3 
4 

5 
6 

7 
8 

9 
10 



S^ 



J ■ 
"'^ 1.00 

2.06 
3.18 
4.36 
5.66 
6.90 

8.2(S 

p.tf8 

II. i5 

12.70 



t • 



r« I 



S 



■ffi? 



II 

12 

Id 

;7 
18 

40 
2i 

'22 
23 

*4 

2d 

*7 
28 

29 
30 



5 
5 
5 



The 'Oje of Table M, 

t 

In the preceding Table, in the Column 

the Word Years, are fct down every Ye; 

ceffively, from i to 30 ,• and the Number i 

Table phccd againft each Year is the Amc 

J, A :Aaaaityy in Ppumis and I3^cvnva\ ^ 

i Pound, being foA>6rn Co maxrj X^^x^ 

2 
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aced againft. The Ufe of it will plainly ap- 
ar by the folving of i or 2 Queftions, viz,. 
There is an Annuity of 134/. 10 s. 6d. all for* 
rn to the end of four . Tears i I demand how 
ich is due to the Creditor at the end of the faid 
;rmj Simple Intereft being allowM after the rate 
6fer Cent, per Annum* Facit 585 1, los. yd. 
To anfwer this Qiieftion, firft I look for four 
ars in the Column of Years^ and the Number 
ainft it is 4.3 5, which is the Amount of i /• An- 
ity &r four Years ; therefore having turned the 
/. 6d. (in the given Annuity^ into a Decimal, 
lich is .525, I fay, by the Rule of Three, thus, 

/. /. /. /. 

I : 4.3^ : : 134525 : 586.529. 

43(5 



807150 

403575 
53800 . - 

1 , 

586.52900 

Thus, by the Work, I find the Anfwer to be 
6.529 /. the Value of which Decimal, by the 
ief way of valuing a Decimal, laid down in 
e fourth Rule of the fecond Chapter, I find to 
! 580 I. 10 s. 7 d. 

And it is plain, that in folving QueAions by 
is Table, (the firft Number in the Rule of 
hree being Unit) if you multiply 'the given 
nnuity by the proper Tabular Number, then 
le Produft will be the Anfwer. . 

1 4 . Exctm^^e 



■N 



'^J 



E^amfk 2. 

Whit is the Amouat of an Aoauity d 

JOS. being forborn to the end of 7 TearS) ; 

ing Simple Intereft^ after the rate of 6 ft 

fer Anmm f Anfwcr, 1 243 /. oi s. 07 ^. j 

The given Annuity is 

Thd tabttlar Kumber for 7 Tears is 




XL When an Annuity or yearly Income 
certain number of Years to come, is to be fo 

ready Money, and the SeUc 
The Rfibate of allow the Buyer Rebate at S 
Annuities at Interefr for his prefent Payr 
Simple Interefl then in this cafe the Buyer 

to pay fo much prefent Mon 

each yearly Payment^ as being put out at S 

Interml for fo many Years as it is rebated i 

vioa\A then amount to one yearly Payment 

th^ Sum of all thofe prefent Worths will b 

prefent Worth of the Annuity required- The 

will appear very plain by the following Exs 

There is an Annuity or Leafe of xoo /. Pe, 

to continue 6 Years yet to come, to be fol 

ready Money, -the Seller being to allow the \ 

/Rebate at 6 fer Cent, fer Ann, Simple Int< 

now Ide&rt to know how rwicVv ^xeteox^ 

win buy out the faid LcaCe. Yacvt \^^V s 
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it is evident^ that if wc find oat the prefenc 
orth of 100 /. due at the end of the firft Year, 
i alfotbe prefent Worth of 100/. due at -the 
1 of the fecond Tear, and the prefent Worth of 
> L due at the end of the third Year^ and like- 
fe.cbe prefent Worth of 100 /. due at the end 
the fourth, fifth and fixth Years, and add all 
»fe prefent Worths together, their Sum will be 
5 prefent Worth of the given Annuity : which 
reral prefent Worths are found out according 
the Ninth Rule, by the feveral Proportions 
[towing, viz.. 



Tknrs. I. 



I 


106 


t 


112 


i 


118 


4 


»H 


5 


130 


« 


i3<J 



/. 


/. 


: loo : J 


100 ! 


: loo : J 


100 ; 


: loo : . 


; 100 : 


1 100 : : 


loo : 


: 100 : : 


100 : 


: 100 : ; 


: 100 ": 



9^339622 
89.28^714 

84-7457<5» 
80.6451 ($9 

76.913075 

73.529411 



B^Wi*- 



m prefcm Worth of .h. CM^ ^^^^^ 

So that you fee by the foregoing Proportions, 

e prefent Worth of 100 /. fer Annum^ to con- 

lue 6 Years, allowing Rebate at 6 fer Cent, fer 

wwow Simple Intereft, is 499.458754/. =499/. 

f. 4 •$•</. 

Upon the foregoing eleventh Rule is grounded 

e Conftruftion and Calcu- 

tion of the following Ta- The- Conflitftti^n of 

e, which fheweth the pre- the third T^bU. 

nt Worth of i /. Annuity 

coatiaueany number of Years under ^i, Stca- 

latcreA being computed after the raXe^ cfl 6 



fer Cent, per Amum. The firft Number in thi 
ble is .943 3 9^, which is the prefent Worth 
due at the end of a Tear to come. The fi 
Number in the Table is 1.835253, which j 
Sum of the prefent Worths of i /• due at th 
of two Years to come, and of i /• due at tfc 
of one Year to come added tog^ber. Ac 
third Number in the Table is 2,683710, wt 
the Sum of the prefent Worths of x /• due ; 
end of three, two, and one Years to come, 
the fame Method is the whole Table calcuh 
But the Numbers in the faid Table may 
eafily be found out thus, viz,, look in the firj 
ble, and let the firft Number of that be th 
Number of this third Table ; and let the S 
the firft Number io this, and the fecond Ni 
in that, be the fecond Number in this Table 
for the third Number in this Table, take th 
of the fecond in this, and the third in thai 
ble: And in fhis nianner you may procee 
you have compofed the whole Table. 
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TABLE III. 


!1 




Which thcwcth the pre- 
fent Worth of l /. Annuity 
to continue any Dumber of 
Yeaw under 31. Simple In- 


II 
15 


S.25I334 
8.832729 
9.394526 
9.938004 
10.4643 19 
10974523 
1 1 469572 


terell being computed at 


16 


h; tf/cr Cm. fer Annum. 


\l 


\ 


11.950341 




19 

20 


12.437630 
12.892175 




I .94J3PI' 


21 


13.334652 


2 i.Sjdjsj 


22 


13.765686 


J 2.683710 


•3 


■4.'75SH 


4349016I! 


«4 


14.585360 


S 4.259391 


J5 


14.985360 


fi 4.094685 


26 


15.375985 


7 ;.6989oo 


27 


15.757664 


8 |>.S74S7S 


28 


16.120798 


9 7.02392; 


29 


16.485761 


10 7.648925 


?o 


16.842904 



The Vfe of Table 111. 

h the foregoing third Table, id the, left haad 
Column, under the Title of Years, ^re exprefTed 
)U the integral Numbers,- from i to 30, which 
lignify fo many Years ; and the Numbers in the 
right hand Column, which are placed a^uaft 
^ auaiber o£ YearSj are Founds, aai dccVtoaCk. . 



%^ twrwf^tf^ Ji.r9v\*r «'/»• 'VAlAl 



parts of a Pound Sterling ; and every one of 
^re the prefent Worth of i /. Annuity to con 
fo many Tears to come as are placed againfl 
|n the Column Qf Yearst Rebate being allo'w 
pimple Interefti 6fer Cent, fer Annum. 

As^ fuppofe thefe "^ere a Leafe of 20 Shi 
fer Annuntj to continue 6 YearSi to be fol 
prefent Moaey^ allowing the Buyer Rebat( 
pr Cent, fer Annum, Simple Intereft ; I de( 
(coow how i|iuch is its prefent Worth. To ai 
^his, I look in khe Column of Yearf for 6, si 
the aeTct Columti on the right haid^ juft agai 
ou have 4*99468; /. 4/. 19 s. lo \d. \ 

s the Anfwcr cq jh^ Qiiieftioa-. And by tbj 

pf this Tab]je Hiay the prefent worth of an] 
hdity, to contique any number of Ytvs nodi 
pe found, allowing Rebate zt 6fetCntt. fi 
fttim^ Simple Tntpreft, by one (ingle Rtde of 1 
(dir^, according to the manner of folring th 
loiitfing QueAiop^ viz. ^ 

I* 

■. i 

Quejl. r. 

; There is a Leafe of 1 8 Years y ^t ip ccme, 
yiearly Value of 130 /. to be fold for ready M 
and the Purqh^fer is to be allowed Rebate, 
the rate of 6 fer Cent, per ^m. pimple InD 
now I demand_how much is the prefent Wo 



I 
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I U U 

130 

II ■»!* * 



J585IO23O 
11950341 



15S3-54^30=1553— lo^iof 

So that by the Work you find the Aofwer to be 
r^;;.544 ^ tfc. or 1553/. 16 /. 10-J-rf. very 
leir ; which (aid Aofwer is nothing elfe but the 
Prodofib of the tabuUr Number (11. 950} 41 /.^ 
imltipUed by the given Annuity (130 /.) Foric 
I (MTidetit, that if the prefent Worth of i /. An*« 
Osicy to continue 18 Tears be 11.950341 /. theit 
lit prefenc Worth of 130 /. fet Annum^ to con^ 
imm the fame number of Tears (and Rebate ht^ 
oig allowed at the fame rate ferCntt. ferAmum^ 
bf the one as for the other^ muft be 130 times 
IS touch. But when Rebate is to be allowed after 
lay other rate than 6 per Cent, fer Atmumj theti 
thefbresoing Table will not at all be ufeful, but 
you mult have recourfe to a Table calculated for 
the fame rate of Intereft; which you may ea(ily 

perform at Icifure by the foregoing Rules^. 

■ 

Quefi. ». 

« 

What Annuity to continue eighteeq Tears will 
1553.544330 purchafe, allowing the Buyer Sim* 
plfc Intereft at 6 fer Cent, per Awmm ? Facit 
130/. 



»— • 



This Queftion is but the Converfe of the 
mer, and may be thus refolved, viz,. Take lY 
bular Number, correfpondiagto 18 Years, \ 
is 11.95034I9 by which divide the given 
cha/e-Money, and the Quotient wilt gi-ve yo 
Annuity that it will purchafe^ viz.. 

/. /. /. 

11.950341) I553-S4433 C130 

So that by the Work I find it will purcha 
Annuity of 130 /. to continue 18 Tears. 

The reafon of the Work is plain ; for if th 
bular Number, correfpondent to 18 Years, b 
prefent Worth of i /. Annuity, to continu 
lears to come, then it is certain that fo ; 
Money as is expreifed by that tabular Nut 
will purchafe an Annuity of i /. to con 
18 Years ; and confequently we may fin 
the help of the faid Table what Annuity at 
ther Sum of Money will purchafe, to continue 
number of Years, not exceeding 30, by a i 
Rule of Three Direfi; ; as in the laft Que) 
the Proportion is as followeth, viz,. 

11.950341 : I : : 1553.J4433 : i 

And it is no more in etfed than a Sum in 
vi(ion ; for the fecond Number (being i) m 
mulciplieth not divideth, &c. 

By what hath been faid concerning the 1 
the foregoing Table, you may perceive ths 
prefent Worth of . an Annuity is found oi 
Multiplication ; and to know what Annuit] 
Sum will purchafe, is performed by Divifion, 
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I might have made Tables (or other Rates of 
IntereQ i but Simple latereft being feldom allow- 
ed in the parchaliDg or valuing of Leafes and 
Annuities, they being generally purchafedat Com- 
pound lDtere{ib> or Imtereit upon Intereft, makes 
me forbear ,- and indeed at Simple Intereft a, Lcaie 
isover>Talued. 




CHAP. 



V 100 ; 




CHAP. XIIL 
Of Compound Inter cjt. 

1. "f TIT HAT hath been faid in the laft Cbap- 
V Y ter, I judge fufficient for the under-* 
ftanding of the Nature and Ufe of Simple Inte^ 
reft i and that being vitW underftood^ the Nature 
of Compound Intereft will not feem difficult to 
the ftudious Learner : and the better be is ac- 
quainted with the Nature of Simple Intereft, fo 
much the eafter will he come to the Knowledge 
of the Nature and Ufe of Compound Intereft. 

IL Compound Intereft is, when a Sum of Mo- 
ney is put out to Intereft, and the Intereft there- 
of becoming due, is ftill continued in the hands of 
the Debtor, fo as to become part of the Princi- 
pal, Intereft being reckoned for it from the time 
it becometh due i for which reafon it is called In- 
tereft upon Intereft : And as Simple Intereft iil- 
creafeth by a Series of Arithmetical Propor- 
tionals continued, fo doth Compound Interefl in- 
creafe by a Rank or Series of continual Geome- 
trical Proportionals; for when a Sum of Mo* 
ney is put out to Intereft at any rate fer Cent. 
per Annuifty (as fuppofe loo /. to be put out to 
receive at the end of one Year 6 L for its liite- 
rfeft) .it ifc evident, that if thelntereft (being 6L) 
be continued in the hands of the Debtor, there 
will be at the end of the fecond Year the Increafe 

of 
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\ 106 l. which h 112.36 1. and at the third 
ear's end there will be the Increafe of 1 12.36 1. 
I that eveiy Number proceedeth from thatgo- 
ig before it^ after the fame rate or reafon as 
X) proceedeth frop 100 ; as you fee following. 



too 


• 
• 


106 






106 


* 


112.36 


:oo 


• 
• 


106 






112.36 




119.1015 


(00 


: 


X06 






119.1016 




125.247696 



So that by the Augmentation of 100 /. in four 
:ars yoa have this Rank of Geometrical Pro* 
raonals continued) viz,. loo, lotf, 112.36^ 
9.1016, and 126.2^7696, which is in Num* 
r 5, viz,, more by one than is the Number of 
ars, the laft of which is the Amount of 100 /. at 
>€r Cem. for four Years, reckoning compound 
terefty or Intereft upon Intereft ; and each of 
efe Proportionals proceedeth from that going 
fSc^re it, as 106 proceedeth from 100, that is to 
ff every of the laid Proportionals is in fuch pro* 
rtion to that which goeth before it, as 106 is 
loo, or as 100 is to 106, fo is any one of them 
that which followeth it ; or if you take any 
ree of them which are placed together, there is 
is Proportion between 'em, 'viz.. as the firft of 
3(e three is to the fecond, fo is the fpcond to the 
ird, and the third to the fourth, and the fourth 
the fifth, and the fifth to the (ixth, &c. whence 
is evident that they have amongft themfelves 
is following Qiialification, viz.. that the Square 
any one of them is equal to the Redlangle or 
odnd, made by that which is placed imme- 
ately before it, and that immediately after it ; 
d the fame would it be if there were never fo 
iny Terms, and is a peculiar Property oS ^W 



ru z> 



. y^Vfr9£ 



'V9^r< 



J^.W»V%if 
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Nunjberwbftt are Gepmetricar ProportiotUl 
tinued. j 

in. The Intereft <jf loo/. for a Y^ar 
kno^n, t|iQ Compound Intereft of aoy othi 
for any Number of Years may be likewife 
otit by.To ipi^ny lingle Rules of Thrcf , as 
are giy^n Vwrs i foi^: ^ 

^s ](09/.is to ite Tncreafe for o«e Y< 
is any* other Sum to its Increafe for the 
ITitnfi > ^4 fo it tt¥9 &ril Year's Incr^fe i 
fe^ivi, . ^^4 the f^pgud Year's Incneafe i 
tiiirili and f? is the tjbird Year's In<;reafe 
fourth, <irc,, 



£xaff^fe' 



Let it be required,^ find how much 
will be uicreaTed to, bcjiag put to lateref 
per Cent, per Anmim^ Compoood Intereft, 
years. Anfwcr 468 /. 7 j. ^^d. fere. S< 
following Work. 



• 


\ 


-5350 


/. 


/. 

• 


f37i 


100 : 


106 : : 


>3S>3.2<5 
^416.8 J 5<J 

J441. 866936 



371 

393.26 

416.85$^ 
441.866$ 

468.3785 



Whereby you fee that 3 50 /. beiog put i 

tcreft after the rate 0(6 per Cent. wiU at tl 

Year's end be increafed to 371 /• and 371 7. 

put out for the fecond Year^ will be inqrea 

- . ^^ 



.11$/. and $03,261. being made a Priaci- 
and put out at the fame rate for the third 
r, TtU at the end thereof l?e inctpiM t<) 
855^/. and at the end of 5 Test's St wiS ba 
eafed to ^68.^7^9^116 i. ■ 
nd^^D the aforefaid Grounds is cfflcubted 
|(]Uowfi)^ Table L whofa Cpaflruftion and 
ipuDcdiatcJy lEollQveth the £im(. .' 
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Tbe Conjfru&m 0/ the foregfiing Tablet 

By the third Rule foi*e|;oing it ii etideaC that 
the Intef^ft of ibo /. tbf a Tear betng kbouo,- 
the Compound Intcred for any othfer Sun may 
be found out for any Number of Yibans ; acCord*' 
idg to which Rule all the Numbers in the faid 
Table ' are (bund odt^ being the Ambunt of i /. 
ak Compound Intertft, for any Number of Tears, 
niot exceeding 30^ being put out at aby of thefe 
Rarest «ft/ y^ ff, j^ 8, 9, or 10 m dm. fer 
Annum; which Numbers are found out by the 
Rule of Proportion: Thus, 



?oo : io!f 



• • 



I 






1.05 


J. 


.OS 




1.1025 


I, 


,1015 ' 




ui$762S 


I- 


jJ752y 




I «2 1 5 50625 



fty ^h i c hm fe an s the iburfirft Nnrnbcrs intte 
fecond Column of the Table (being placed vBOr 
der the Number y) are found, and by a Conti' 
nuation of the fame Operation are all the reft of 
the Numbers in that Column found out ; which 
is indeed nothing elfe than a continual Multi'* 
plication of the firft Number (viz». 1.05) intoi^ 
Itlf ip times, and fo tbd laft Number in tha 
Column is the thirtieth Power of 1.05, and tb^ 
fame Col^imn may be continued to any oth^ 
Number of Years at pleafure above 30 ; the Num 
bersin this Column being the Interefl; ofiA ^ 
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^ferOm. ffr A^mum^ Campound lotereft, for 
JO Tears. 

The Numbers in the third Columq. under the 
Figure 6^ are the Increafe of i /. at 6 ftr Om. 
ftr Amuimg Compound Interefi^ for 30 Years, and 
are found out by multiplying i.o5 into itfelf 29 
dmes, according to the ^ule of continual Mul- 
tiplication* The like is^ to be underftood of all 
w reft. 

■ 

The V/e of the foregoing Table. 

In the firft Column of the Table under the Ti- 
tle Tearsj are exprefled the Number of Years 
from I to 30, and in the fecond Column, under 
Figure y, and againft every refpedive Year, are 
exprefled the Increafe of i /• being put out at 5 
ffr Cent* per Annum j compound Intereft. . 

In the third Column under the Number 6, is 
exprefled the yearly Increafe of 1 /. being put 
out at 6 per Cent* per Annunty compound Intereft ; 
and fo in the 4th, $ch, ^cb^ and 7th Columns, 
ar^ the yearly Amounts of x /. at 7, 8^ 9, and 
10 per Cent, per Annunty Coippouqd Intereft, 

AH 1^'hich Numbers in the faid Table are Mul- 
tipliers, for the producing of the Amount or In- 
creafe of any other Sura, being put out at Com- 
pound Intereft, at any rate of Intereft, and for 
any Number of Years therein exprefled, as will 
appear by tiie following Cs^amples. 

Exa?nple i. 

I demand the full Amount of 365 /. "being put 
to Intereft for 9 Years, Intereft being computed 

M 4 ^^'^^^ 
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after the rate of 6 per Chtt. fer Ammn 
pound Intereft. Facit6i6h 13/. lofi 
Here, becaufetbeSiim propofed is pu 
6 per Cent, and for p Yearsy Hook in the 
oTtf fer Cent. Mrhich is the third Columi 
Table under the Figure. 6^ and fuft agai 
the Column of Tears I find i.tf8j?47, 19 
therlncreafe of i /. being forbore the fan 
and at the fame rate of Intereft ; where 
the Rule of Three I fay. 



/.. 


/. 


/. 


;. 


X : 


1^8947 : : 


Jtfy : 


$i66$6 




3<sy 


• 


• 



m 



844735 
JOI3682 
506841 

■ 
616.65655 

So that by the Work I find that if the 
365/1 be all forbom to the end of 9 Yea 
Intereft be computed^ for the fame at 6 / 
fer Anrnm^ Compound Intereft, it will t 
increafed to 6i6.6$6$^y which is 616 
lid. 

Eicamfle 2^ 

What will 128 /. 16 /. 8 ^. be increafed 
ntmoft Improvement thereof being made 
Years, at 7 fer Cent* fer Annum, Compoi 
tcreft ? Facit 3 55 /. 9 /. i J. 
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Firft tarn the 16 s. Sd. into the Decimal of a 
Pounds by the fecond Rule of the fecond Chapter 
bregoingy and you will find ic to be .83 33^ fo 
that the given Sum is 128.8333, &c. 

Now to anfwer this.Queftion, I look into the 
foregoing Table, and in the Column 0(7 per Cent. 
indjnft againft 15 Years I find 2.75P03, which 
is the ottermoft Increafe of i /. for 1 5 Years, at 7 
fer Cent. Compound Intereft ; by which if you 
multiply the given Sum, the Produfi will be the 
Adfwer to the Queftiou, as by the following 
Work will plainly appear. 

i : 2.75503 : : 128.8333 

2.75903 

38^4999 

i"^ 55)49970 , 

6/^166'$ 

901833 1 



355-45^939^99 

By the foregoing Work the Anfwer is found to 

be 355.^549> &C'f=^355 l9s. id. 

But if any Sum be put out at Compound Intereft 
for Months or Days over and above the given 
number of Years, then the Work will be fomewhat 
different from the former. Firft you muft find 
OQt the An^ount of the given Sum for the given 
number of Years ; and then by the 8ch Rule of 
the foregoing Chapter, find out the Intereft of that 
Amount for the odd Time, being either Moc^tKs 
erDaysuader a Year; and that lntete& Wva^ 
tditdt^ the gforefaid Amount^ thatSutci njW^V^ 
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the Anfwcr to the Queftion. This is fo obvious 
thjit it needeth no Example. 

IV. When a Sum of Money, due at the end of 

any number of Years to coQc, 
Of Rebate or Dif- is to be fatisfied with prefcat 
c9unt at Compmnd Money, aUowing Rebate at 
Imereji. Compound Intereft^tbere muft 

be found a Rank- or Series of 
continual 'Proportionals, more in number by one 
than the number of Years for which the Difcount 
is prop.ofed ; of which Rank or Series of Propor- 
tionals the Sum to be fatisfied by prefent Pay- 
ment muft be the fir/l, and the fecond muft de- 
creafe from that after the rate or proportion as 
100 decreafeth from the Sum of 100 added to 
its Intereft for one Year, after the rate of Intc- 
reft propounded ; that is to fay, as 100 proceed' 
eth frdm 106, or 108, if the Intereft be tf or 8 
fer Cent, and after the fame rate or reafon mud 
the third decreafe from the fecond, and the fourth' 
from the third, &c. 

When a Queftion is ftated for the Rebate o^ 
Money at Compound Intereft, it is foI\(able by as 
many (ingle Rules of Three, as the number 0I 
Years for which the Sum propofed is to be reba- 
ted I and it is nothing elfe but the Inverfe of the 
third Rule of this Chapter, as may be proved b] 
the working of the following Queftion taken oul 
of the faid Rule, where it is proved that 3 50 I 
being forbom in the Debtor's hands for 5 Year 
at 6 per Cent* Compound Intereft, it will then- bi 
increafed to 468.3800121(5,- now let the fak 
Queftion be inverted thus, vit^. 
Titers is a Sum oi Mone^ ^-ufc- ^$%.%%oot2 id 
JucM chc end of 5 Years tp ccivwss\i5^<^^^^^^wa?o 
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how much prefent Mopey will fatisfy the faid 
Debt, Rebate being allowed after the rate of 6 
p Cent, per Annuntj Compound Intereft. 

Firft I £ay, as \o6 is to loo, fo is the Sum dud 
it the end of five Years, vi^.. 45^.38001216, to 

tfi.86793t5, which is the Sum due at thefoyurtb 
ear^s end > and To is the Sum due at the foorthr 
tear's end, to the Sum due at the third Year'i 
etid, «Srt. as by the Work appejrech. 



io5 : 100 



468.38001215 : 


441.867936 


441.867935 , 


t 416.8556 


416.85yd 


: 393.26 


3P3.26 


' 37' 


37» ' 


! 350 



So that by the foregoing Work you fee, that if 
ifiij^%6oi2i6 L bedueat the end of five Tears to 
come, and is to be fatisfied by the Payment of 
prtfent Money, Rebate being allowed at 6 /^^r 
Cm* fer ylnnuTHj Compound^ Intereft, 3fcA is 
the Sum required. 

And upon this Rule is grounded the Calcula-- 
tioo of the following Table, which fheweth what 
1 1 due at the end of atly number of Years to 
come, not exceeding 30, is worth in prefent Mo- 
ney, Rebate being reckoned at any of thefe Rates, 
viz. 5, 6, 7, 8, 9, or 10 fer Cent' per Annum^ 
Compound Intereft. 
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Compound IncereR ; and afcer the fame n 
4re all the Numbers in the foregoiog Tible ! 
ts you may fee by the foilovt^ing Exa^iple, 
the four BrR, Numbers in the tbirxi CoIuqq 
ttiethodii;ally found out by the Rule, that 
the Column of Rebate at 6 fir dnt. fer Ax 
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io6 : 


loo 


a ' 

1 


io6 : 


loo 


3 


io6 : 


Jloo 


4- 


4o6 : 


lOO 



1 • •943J9^"^4ifj ?5rc. 
94339522^4 ; .88999644 
88999644 : .83961928, 
83961928 : .79209460, i 



So that by the foregoiog Proportions, 
firft, tf 106 /. beidecr«a&d to 100 L what IK 
be dccreafed to ? Anfwer, to .9^3^91. &c 
lol d. the five firft Figures thereof bein 
firft Number in the third Column of the 
going Table ; and it (heweth that the p 
Worth nf r I. Aue. ar the end of one Year to 
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d Column of the faid Table, and is placed a* 
3ft two Years in the iirft Cplama, and (heweth 
prefent Worth of i/* due at the end of two 
.rs to come, Rebate being allowed after the 
let 6f£r Cent, fsr Anmtm^ Componod Intereft. 
Lnd atcer the lame manner are all the reft of 
Numbers in the £ud Column of 6 ferOwt. 
id out, and alfo all the other Decimal Frac- 
IS in the fecond, fourth, fifth, Ifixth, &c. Co- 
ins, ftewing the Rehate.of i /. for any number 
Tears not exceeding 30, at 5, 6y 7, ^, 9, and 
Per Cent, (mutatis mutandis^) - • • 

The V/e of the foregoingTmbk II. 

« 
The firil Column is the number of Years for . 
Rebate of i /. and the Number in the reft of 
Columns are Decimal Frafiions, (hewing the 
feat Wordi of i /. due at the end of fo many 
Mrs to come, as they are jdaced againfi in the 
kmm of Years, Rebate being allowed at the 
terate of Intereft. Under which they are placed^ 
! Figures 5, 6^ 7, 8, 9, and 10, placed at the 
1^ denoting the fame* Aii Example or two 
[1 make its Ufe more plain. 

Example i. ' 

[ demand bow much prefent Money will fatif- 
a Debt of ^84 /. due at the end of 6 Years to 
ne, allowing Rebate after the rate of S per 
t. Per Amum^ Compound Intercft. To anfwer 
s C^eftion, look in .the Column of 8 per Caxt. 
1 againft 5 years I find this Number,7;iz.. .(^$017, 
tich iheweth, that if x /. be due at the end of 
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6 Years to come, its prefeat Worth is ,6 
Reiute being allowed after the rate of 8 ^ 
fer Anam^ Compound Intereft. 

Therefore I fay by the Rule of Three, 
be decreafed to .^30x7/. \vhat will ^84/. 
creafed to at that rate ? Fadt 43 1.0352 
43 1 /• 00 i. 8 i i. as by the Work appeared 

/. /. A /• 

X : 53017 : r 584 : 431.0362 
584 

252068 
504136 
378102 
■ ■ ■ ■ 

43 1.03628 Facit 43 1 /• 00 /. 8 f i. J 

So diat you fee the Sum propofed being 
plied by the proper tabular Number, pro< 
the Anfwer to the Queftion for the Num 
which i% here the firfl; Number in the R 
Three, and doth not either multiply ord. 
and therefijre the Anfwer is found out by the 
tiplication only. Obferve the Work of thi 
Example. 

Examfle 2. 

What 1$ the prefent Worth of 164 /. 15 s 
at the end of p Years to come, allowing F 
after the rate of 6 per Cent, per Anmm, Com 
Intereft ? Facit 97 /. 10 j. 3 {-^Z. 

Look in the Table aforefaid, in the Colu 

6 per Cent, and againft 9 in the Column of 

you will And this Number, wx.. •S9'^*9% ^ 

rbe prtfent Worth o£ il. ^>:tc ^x x!cv^ ^^ 



'etri tb romd, and is thi 'proper Mulcipfier for 
bdiflg the Anfwcrto this Qucftion ; as by the 

I : .ypiSp : : i6/^.p i 97.5138775 



^ r i(S^475 



«. '^ • • 






97-f^^S 



■t r / 



The A^^w^i^iotind by the foregoing Operation 
. 97*5 jja775 =55^7/. 10 Ji> j/^.^. 
TCC if die given Time for the Rebate of any 
tm confiAeth of odd Months or Days, befides 
\zrSj then in fuch Cafe the Rebate, at the gi- 
B Rate of Intereft, for the bdd time, jnuft be 
inil'b3^thd$^thRule offhe iitliChapteBiore^ 
iog, for the given iStun, and then the prefent 
drrii of the given Sum! thus decreafed, ttuft 
found fbr the number of Years, as in the two 
I Example. , 

ExamfU 3 . 

There is 640 L 10 s* due ai[ the end 6f fix 
lars and three Months to come, what is its 
sfent Worth, Rebate being allowed at the rate 
7 f$r Certt^ fer Annum^ compound Intereft ? 
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Firft, I find the Decreafe of :tf4o«7 i 
Months thus, 'viz.. 

mon. /• fmn. /• 

12 : 7 I : 5 : 1.7'f. 

• . ■■ • 

So that I find the Intereft of 190 1: f( 
Months^ at 7 ferCem. to be i.j^ /» whic 
to 100/. makes 101.75 ; then tO'^hidt 
creafe of ^$40.5 /. for three Monthv^^y 

^ ,.. .. 

/. /.• /. K^- 

101.75 : 100 : : 640.5 : 629^.! 

So that I find by the laft Proportite^ t\ 
the end of 6 Years 3 Months, there v 
640.5/; yet at the end of (^ Yearscbepcv 
due but 629.484 /./whofe prcfent Wprtihi 
foregoing Dft^^ions,' will be firand to I 
9 s. for,;" ■ ' •' ■•'■:: .-. 

I. L : I. ■■:^ ■' i..!\y^ .. 

I I 666^/^ :: 629.484 : 419*4501: dTr* 



Read the ninth Rule of the twelfth 
foregoing, and you will eafily anderft. 
Method here ufed for folving Queftions 
nature. 

• 
V. Qiieftions in Rebate at Compound 
may be refolved by the firft Table of thi 
ter, which Iheweth the Increafe o( i L i 
pound Intereft, &c. But as in the fecont 
yen make the Tabular Numbers Mnltip 
End put the prefent WottVv ol 2L^>MSi^ I 
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would find out thtf prefent Worth of a Sum 
bv the firft Tablc» ydu mufl then make thofe 
Tabular Numbers Divifors ; the Reafon whereof 
is plain, for thefirft Table fliewech thelncreafe 
of I /. for 30 Tears, &c. But they may tikewife 
fove to fliew what Sum of Money due at the 
end of any number of Years to come under 3 1 
(allowing Rebate according to the i-ates of Inte**- 
reft therein mentioned) i /. prefent Money will 
fiitisfy. Now to refolve Queftions in Rebate by 
this Table, look in the Column of the propo- 
fed Ibtereft or Rebate, and againft the propo- 
fed number of Years is the Tabular Number for 
your Work; which muft be according to the fol- 
lowii^ Proportion, vix,k • 

AS'phe Tabular Number fo found 

Ir ta ^, 

So is the Sum propofed to be rebated 

To its prefent Worth- 
To. make this a little more plain, I (hall an- 
fwer the firft Queftioo in the life of the fecond 
Table».by the help of thefirft Table only, which 
\i as foUoweth, viz.. 

I demand how much prefent Monej^ will fatif- 
1^ a Debt of ^84/. due at the end ot'^ Years to 
CQOie, allowing Rebate after the fate of 8 per 
Cm* per Annum^ G)mpound Intereft. 

Look in Table I. in the Column of 8 per Cent. 
and againft 6 Years you will find this Number, 
va. i.$8687 ; therefore the Proportion is as fol- 
loweth : 



N 2 i.^%6^n V 



VL When an Annuity is in Arrear, an^ i 

quired to know its 
T%e maimer of valu^ Improvement , acco 
ing Annuities that Intereft upon Inten 
are in Arrear. each particular Sum. 

the time it becomes i 
the end of the given term of Years j the r 
horw to work fuch Queftions will be ippai 
the working of the following Queftion>' oi 

There is an Annuity of lyb /. to coot 
the end of five Years, and the utmoft In; 
ment thereof to be made after theme c 
Cent, per Annum^ Comfkiufid Intereft i nov 
mand how much will then be due to the 
tor. 



.ITi. 



It is evi<)9i^t'that there muft be found ou 
the Amount of 1 50 /. for one Year, viz 
which is dtre at the end of the fourth 1 
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Thirdly, there mud be accounted the Im- 
provement of 1 50 /. for 3 Years, viz,, that which 
IS due at. the end of thefecond Tear, it lying in 
the hands of the Debtor the third, fourth, and 
Sfth Years. 

And in the fourth place, there muft be account 
ed the utmoft Improvement of 150/. for four 
fears, m.. that which is due at the end of the 
irft Fear^ it lying in the Debtor's hands the fe- 
lond) third, fourth, and fifth Years. 

And befides, there mpft be accounted 150/. 
be at the end of the fifth Year, no Intereft being 
tckoned for that time, becaufe it becometh not 
loe till the expiration of the laft Year, and then 
he Sum of all thefe is the utmoft Amount of that 
Ibnuity. ^. 

r 

The folving of Qdeflions concerning Annui- 
ties at Compound Intereft^ will not be any 
thing different in its Operation, from the 
manner of folving a Quellion concerning a fin-* 
gle Sum of Money put out for Years at Com- 
pound Interefl) by the third Rule before-going. 
As, fuppofe tliat inftead of an Annuity of i ;o A 
there was a (ingle Sum of 1 50 /. pur out for 4 
Tears at Compound Intereft, at 6 fir Cent, what 
woDid be its utmoft Improvement at the end of 
the (aid Term? 

Here you will cafily perceive that in folving 

tfaeone, the other is alfo folved. 

I , ■ . 

N 3 ^^ 
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See the Work according to the foregoiog i 
Rule: 

tyo I t$9 

I. L ^i%9 : KJ8.54 

lOO : 10(5: : J 168.54 , : 178.5524 

178.6524 : 189.36154 

150 , 

< ■ 1 

't « a 

Now if the foregoing Proportions be w?U 
fidered^ you will find that 

The Sum due at the eiid of the? 7. 
fifth Year, being that Year's Rent,^ijo 

is i ' ' ' — ■ . ■■>■ I* 

• 

And 1 50 /• due at the end of the^ 
fourth Year, will at the fifth Year's >i 59 
end be incre^fed^to < ? j 

And 1 50 /. due at the end of the ^ 
third Year, will at the end of the>i68.54 

fifth Year be incrpafed to< j -j 

» 

And .150 1, due ^t the fecond^ 
Year's end, wjlll at the fifth Year's V 178.^5 2 
end be increafed ( o j S 

And ISO L due at the firft 
Year's en^, will at the fifth Year's^ 189.3^1 
end be incre^fed to . . n . m . 1 

r 

• . 

TbeSvm of all theCe beVae imB") e> . ,,, 
4t the five Fears «fad, is - ■ . V'^^'^^ 
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that if an Annuity of i%oU be allforborn 
be end of five Tears^ and it be improved to 
utmoft, after the rate of 6 fer Cent, fer An-' 
, Compound Intereft ; it will then be increased 
le Sum of 845.$53P44;=s845 A its. o\d. 

[ow if the particular Numbers in finding out 
/Augmentation of the faid Annuity, according 
he manner before prcfcribed, be well view'd^ 

the Method in findilig them out be well con- 
red, it will appear that if an Annuity pay- 
\ by yearly Payments, be all forborn to the 

or any number of Years, and the utmoft Im- 
rement thereof be made at Compound Inte- 

1 the total then due at the end of the faid 
% or term of Years, will be the Sum of a 
les or Rank of continual Proportionals, as 
ly in number as the .Years of the Annuity, or 
riy Payment itfelf j and the fecond proceeding, 
n the firft after the fame i:ate. or proportion 
:oo /. and its Intereft for a Year added toge- 
r, proceedeth from loo A And after the fame 
\ doth the third proceed from the fecond, and 

fourth from the third, ^c. 



N4 \ The 



a 1 • 



And upon this Rule is grounded the i 
tion of the following Table, which (hewe 
1 1. Annuity (being forborn to the enc 
Number of Years to come, not exceed, 
will be increafed to. Compound Intettl 
computed after any oF the Rates menti 
the head of the Table. 

But confidering that as an Annuity im 
yearly at compound Inter^ft, the Sum due 
Year's end is 'the Sum of a Series of C( 
Proportionals^ equal io number to the 
Payments, and that the firft Number is 
nual Payment itfelf ; therefore may a Ta 
(hew the annual Inereafe of i /• Annuit^ 
great eafe be made frdm the firft Table, ( 
tne yearly Increafe of i /. at Compound t 
as will plainly appear by what followeth. 

Let us pitch upon making the Column 
Cent, per Annum in the third Table. I 
the firft Table, and you will find the Col 
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the faid fecond Number ; then add the fecond 
Namber in the third Table to the fecond in the 
bfi^ and their Sum is the third Number in the 
tUiid Table ; then add the faid third Number to 
the third Number in the firft Table, and their 
Sum is the fourth Nnml;er in the third Table, ixc* 
And after this manner proceed till you have made 
til the Numbers in the faid Column of 6 per Cent. 
Aod after the fame Method are the reft of the 
Cdnmosmade, (the firft Number id etch being i. 
oi x.Doooo) mutatis mutandis. :^ 

Bat here note, that the Numbers in the faid 
firft Table ought to be continued to n]ore places 
than are there expreffed, to prevent the Errors 
&t elfe may be found in the third Table, by 
ailing of defedive Decimals. The Ufe of the 
(iijl Table is (hewn immediately after the fame* 
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mc 1 sLuic, iiic LUC icvciiti ivaces oi incerc 
loo /. for a Year, and the Numbers placed i 
feveral Q)lumDS under thofe Numbers, (he^ 
yearly Increafe oF i /. Annuity, at the faoii 
of Intereft as it is placed under, and for f< 
ny Years as it is placed again ft in the Colo; 
Years on the left hand of the Table ; abi 
Ufe of thefe Numbers will be manifeft b] 
Method ufed in folving the following Que 
viz.' 

There is an Annuity of 34/. 8/. payab 
yearly Payment, forborn unto the end < 
Years ; now I demand how much is due a 
end of the faid Term, Compound Intereft I 
allowed at 6 per Cent, per Annum. Facit j8o i 
6d. and fomewhat more; as will appear b; 
following Operation. 

The increafe of the faid Annuity being 

TSCiCeA ar 6 tpr CaKt. T Innk in f hp rinlnmn ii 



' Qup. 13. doM^ound Intereft, 18^ 



I : i5.8($994 ' ' 344 * 580'3*5P3<^ * 
344 



'■■ 



6-^^7976 
6747976 
J060982 



»^-*iiii« 



j8o.325S>3.6 

..Whereby it is apparent/ ' that thofe tabular 
Ntuobers are only Multipliers for the producing 
of the Amount of any given Annuity, for any 
npiber of Years not exceeding 30, any rate of 
^ jGampound Intefeft being allowed from ; to 10 
ffCem. Inclufive, &c. 
.VII. Queflibns concerning the increafe of An- 
aiities at Compound Intereii may be likewife 
folved by the firft Table in this Chapter, accord- 
ing to the following Method, viz,. 
When an Annuity is in Arrear, and it is re-* 

SVed to know what Sum it is augmented to, 
pqipound Intereft being computed, &c. Fipd 
out what Principal will in one Year gain the An- 
nual Rent propofed, allowing the propo fed rate 
of Intereft. Then (as is taught in the Ufe of 
the firft Table) find the Increafe bf the faid 
Principal for the number of Years, and at the 
Rate of Intereft propofed, and from the Amount 
thereof fubftrad the faid Principal ; then will 
that Remainder be the Amount of the given 
AoDuir^ for the given time, as wiW wj^^x \s^ 
ibiviag the Hrtt Qjieilion of the Cixxh ^vNfc W 



foregoing, which v^ this, vIt^ there is an A 
t j^ of I jb /. forbom to the end of 5 Tears^ 
is'its Amount at 6ferCem. per Annum, G)ni] 
Intereft ? 

Now to anfwer this, I find out a Princips 
at 6 per Cent, will gain 150 /• in one Tear, 1 
I do by the following Proportion, viz.* 

/. /. L L 

6 : 100 : : 150 :- 2500 

So that I find 2 500 /• to be the Anfwer : 
fuppofing the faid Principal 2 500 /. to be pi 
to Interefl, at 6 per Cent. Compound Intere( 

5 Tears, look in the firft Table in the Colu 

6 per Cent, and againft j- Years you will 
1.338225,. drr- which being- multiply'd by 
produceth 3345:5^3944; frdm* which if yoi 
Kraft the faid Principal 2560 /. there will rt 
845.563944 for the Anfwer," \i(rbich is the 

with that tound before, 

■ ■'' ;■ ■. - ■ .. ■ 

. VIII. When an Annuity to cdritiniie any 
ber of Tears is to be bought with ready M 
there ought to be paid fo much Money, as 
put out at Compound Interefl, at any Rate 
for the time of^ the Leafe*s continuance, 11 
tal Amount may be equal to the ucmod 



Ouip. ij* Cmpound Tnterejt^ igf 

lowing Example, viz.* There is an Annuity of 
468.38001216 /. to continue ^ Years^ what is its 
prdfent Worth, allowing Rebate after the rate of 
6ferQnt.fer Amuntj Compound Intereft? 
• Here it is plain, that there muft firft be com- 
puted the prefent Worth of the (aid Annuity, 
(he at the end of the firft, fecond, third, fourth, 
and fifth Years ,- and the Sum €i all thefe prefent 
Worths will be the prefent Worth of the (aid An- 
imity t as will appear by the 'following Work, 
which i8 wrought by the fourth Rule of this 
<32ipcer. 

The prefent. Worth ofl /. 
4^.38001216/. due atthe>44i.85ypj5 

:^ of the firft Year, is —3 

. !Fhe.(aiiie $um due at the"! 
endoftwo Years is, in rea-L4j5.8 J jg 
ij Money worth, -j 

The fame Sum due at the? _. ^ 
cod of three Years,is worth i ^^^'^^ 

The fame Sum due at the ? ^ 
Vd of four Years, is wopthS "^ 

The fame due at the end 1 
of five Years, is worth in ^3 50 
ready Money ■ ■^ 



The Sum of the faid pre- •> 
fcnt worth is 1_| ^972.983 jjd 

Which is the pre feat Worth of an kntwvvx.^ ol 
168.38001216 to coatinv» 5 Years, B.«b?i.t«> \»vcvi, 



And upon the lame grounds with the J 
of the laft Queftion, is calculated the (o 
fourth Table, which fiheweth thd prefent 
of I A Annuity, to continue any nisxiber c 
not exceeding 30, and payable by year 
ments, Rebate being allowed after the 

y* <5> 7i 8, 9, and 16 per Cetit. fef jimum 
pound Intereftt . / 

But the Nature 6£. thefollowing^Tabl 
rightly confidered, ypu >vill find the raaki 
to be eafily perform6f * (>y helpoft^ liun 
the fecond Table jof this Chapter. *- 



Let us pitch upon die making of c^ Co! 
6 per Cent. Firft, I <iirn to' the (ttonA 
and by the Numbers in the Column of 



>. ijV Om^ottHd Interep, *^ 

a the fourth Table ; and after the fame man- 
re all tbo reft of th« Ntnnbers in dtat Co- . 
made, aad alfo tbofe id the reil of tlw 
nns, mutatis mutandii. 

c remember, vheoerer ycu calculate one Ta- 
)r the help of another, to coatioue the Ta- 
ou make ufe of, to moreplaces than you in- 
the Numbers in your Table to conGft o^ 
tear of Errors thrc!* the AddJtiod of defec; 
Dedmal^ ' 
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The VJ(f of the farego'mgTdhte, 

Th^ firft Column is the Number of Years, firoA > 
I to 30 ; and the Numbers 5, 6^ 7, 8, p^.tcr, 
at the head of the Table, are the;! Rates of In- \ 
tereftof 100 /« Tor a. Tear, and the Numbers m! 
each of thefe Columns, under the (aid rates of In- . 
tereftarethe prefent Wortlisof it Annuity toj 
continue fot* the Numbfr of Years w&ich ispla*; 
lied againft theni, allowing Rebate afiier the racd; 
of Intereft at the head of each Cohimb, and ve 



Multipliers lerving to find the prelenj: Worth of j 
any other Annoity^ as wiU appeir by the fol-, 

E^u.' : : ■. ! 

.1 

There is an Annuity of 48 /. tp cpntimie ii\ 
Tears, and payable by yearly Payments, to be; 
fold for prefent Money ; I oexnand Ju^bat. i(. jii 
¥rorthf allowing Rebate at CferOentferAmiMf 
Compound Intereft. Facit ^oi^^i^^^s^oi h 8 i. 
$ 4'^* which is thus found out by the foregoing 
Table, vit.. look in the faid Table, in the Co- 
lumn of 6 per Cenu and againft 1 2 in the Columii 
of Years you have this Number, vix^ 8.3 8 jS^ 
which is the prefent Worth of 1 1 Annuity, to 
continue twelve Years^ Rebate being allowed« 
cSrc- therefore by the Rule of Proportion, I fay, 



1 1 



i, ij. Cmpomd Intereft, jm ' 

. /. /. /. 

I : 8.38^84 : : 48 : 402.424; t 
48 



(5707072 
^242432 



• * 



that I fitijd the Anfwer tp be 40242432^ 
I is found by ijaultiplying the faid Tabular 
)cr by 48, as you fee by the Work, 
herwife find a Principal which mny bear 
Proportion to the given Annuity that is to 
^ted) as 100 beareth to the rate of Intereft 
;d in the Rebate. Then find the prefenc 
I of this Principal fo founds by the Direc- 
given ifi the Ufe of the fecond Table of 
[Chapter ; then fu^({ra& the faid prefent 
1 from the Principal found, as before^ and 
emainder will be the prefent Worth of the 
Annuity, Rebate being allQwM a$ propdTed. 

Example* 

at is the prefent Worth of an Annuity of 
o continue j Tears, allowing Rebate at $ 
u» Per Annum, Compound Intereft i 
\ I find a Principal that (hall be to the gi- 
umber 50, as 100 to 8, which I find to pe 
by the following Proportion^ viz. 

I. I. I I 

8 : J 00 : .• JO : 615 



[i:p8 uompouna interejt. 

Then by the fecond Table I find the pre 
Worth oi6zi h wjiich is p6A2^$ f. whjii 
fubftraft froni the (aid Principal 62$ /. and t 
remaineth 128.855 /.—laS/. 17 s. xid. 
nehich is the prefent Worth of 50 L fer An 
to continue 3 Years, Rebate being allowed 
fer Cent, fer Annum, Compound Intereft. 

Moreover by the Numbers in the foregoing 
Table, you may at ^rft ^ght ^fcovpr how q 
Years Purchafe any Leafe, tq coptinue any V 
ber gf Years not exceeding 30, is worth in 
dy Money, Gmpound Intereft being comp 
on both fides, at any of the ^ates mentiom 
the Head of the Table. 

^xan^le. 

Suppofe there were a i^afe iffiupg ou 
Lanos to continue 16 Years to be fold for r 
MoQ^y, iMIowjng Rebate at %fer Cent, fer An 
O>mpound Intereft, I demand how qiany } 
Purchafe the faid Leafe is worth. 

Look in the Table 4, in the Column of 
Om. and againft ifS Years you wiU fipd 8.3s 
which {heweth that iti$ yrorth P.9513O 
Purchafe, which i$ fomewhat above 8 Yean 
3 Quarters: But if the faid |J^e had bee 
llou&s, and 10 fer Cent, was thought ace 
nient Allowance for the fame, then you will 
it to be worth 7.82371 Years Purchafe, whi( 
7 Years and above 3 Quarters Purchafe. 

IX. When there is aSumo^^ot^.^ \xq^ 
f/4 4n^ it is required t* Vtvovi vjVax KmqnJ 



. 13 • Cmpund Interef. ^^g 

lue any givea number of Tears, it will pur- 
according to any given Rate of Intereft ; 
ay fuppofe any Annuity at - 
re, then by the Diredions* Of the Purchafe 
in the Ufe of the 4th Ta- ofAhmitks at 
relfe by the 8ch Rule o( Comf. btterefl. 
ihapter^ find the prefent 
[ of tM fuppofed Annuity for the number 
trs, and at the rate of Intereft propound- 
iiidb being done, you may find what An- 
to continue the faid Number of Years, the 
propounded will purchafe, b^ the followiqg 
rtion, viz,. 

the prefent Worth of the fuppofed Annuity 

the faid Annuity, 

Is the Sum propounded 
the Annuity required* 

As for Exampk. 

it be required to find out what Annuity to 
lue 4 Years 800 /. prefent Money will pur- 
Compound Intereft being computed at 6 
U. per Annum. Facit 230.873 L 

I, fuppofe an Annuity at pleafure to con- 
4 Years, as fuppofe 1 50 /. then do I find, by 
ghtb Rule ot this Chapter, the prefent 

1 of the faid Annuity to be $19.76$%^^ I 
ore by the Rule of Proportion, I fay^ 

/. /. /. 

6584, &c. : lyo : : 800 : i^o.^li 

Q 4 . T^«^ 




^00 Comfwiidliaerefi,^ 



TheCoMjIruBm of the foUow'mgTaklf'^* 

Upon t^e Reafon of the fbregoiog Rule is 
grounded the Calculation oi the following TaUe | 
for the purchafing of Annuities ; and it may \ 
fome what more readily be calculated thus* vn> 

It is evident by the Gmftruftion of the firft 
Table of this Chapter, that i L prefent is equiva- 
lent to i.o5 due at the end of a Year to omiei 
therefore is 1.06 the firft Number in the Coluaui 
defer Cent, of .the following Table ; becaufe i h 
willpurchafe i.o5/. Then it is alfo evident by 
the fourth Table, that the prefent Worth of 1 1. 
Annuity to continue 2 Tears at the fame rate is 
].83j39,eirc. thatis^ <*833399 drc. wiUpurchafe 
a Leafe of i /. per Annum to continue two Years, 
Compound Intereft being allowed at 6 fer Cent. 
therefore by the Rule of Three Dired, I&fc 

^^3ii99 drc. : I : ; I : .545431 C^^» 

By which I find that i /. ready Money will buy 
a Leafe of .54543 /. fer Annum to continue two 
Years, therefore it is the fecond Number in the 
following Table. Likewife by the fourth Tabl^ 
I find that 2.^7301 is the prefent Worth of i L* 
Annuity to continue three Years at the fame rate 
of Intereft ; wherefore by the Rule of Propor^ 
tion, I fay, 

/. /. L I. 

m 
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/hereby I find that i /. will purchafe an Anaui- 
»f. 3 741 1, to continue 3 Yearsy Compound In* 
& being allowed at 6 per Cem. wherefore .3 741 c 
he third Number in the faid Table ; whereby 
s evident, that if you divide i, or Unit, by the 
nral Numbers in the faid Column of 6 per Cem^ 
the 4th Table fucceffively, the feveral Quoti- 
s will give you the Numbers fuccelBSvely for the 
lumn oi6fer Cent, in the fifth Table ; and after 
i fame manner are all the Numbers in theotiier 
Imnns of the faid fifth Tatitle found out (ex- 
^t the firll Number of each Cplumn, which muft 
the fame with thq firft Numbers in each Co- 
in of the firft Table) mutatis tmaandis* 
kit it is abfolutely necefiary that the Numbers 
Jie (aid 4th Table be continued to more places 
n there are exprefled, to prevent the Errors 
totherwife will arife^ by dividing by defeftivq 
cimals. 
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^04 Compound Interejl^ Chap^ 

The Ufe of the foregoing Table V, 
The Ufe of the foregoing Table, will appear in 
the Solution of the following Queftion, viz.. 

A Merchant hath 1500/. by him, which he ii 
willing to lay out upon an Annuity, ifTuing out of 
J^andSy to continue 20 Years^ beginning prefentlyl 
'Compoand Interefl being computed on both (idef 
at 6 fer Cem. Per Annum. Now I demand . whaf 
Annuity t^e laid Sum will buy. Facit 130.77 £ 
spxjo/. 1 5 V. 5 i. very near. 

To anfwer this Queftion, I look in the Columt^ 
pi 6 per Cem. of theToregoing fifth Table, anda4 
gainft 20 19 the Columin of Years I find .0^718: 
whi^h is the Annuity that i /. prefenc Money will 
purchafe to continue 20 Years 9 wherefore by thf 
Rule of Three Direft, I fay, 

I : ^8718 : : 1500 : 130.77 

X. Queftions concerning the purchaHngof Lea- 
fes and Annuities may be folved very well by ttio 
Numbers in the 4th Table, if you make them Di-r 
vifors inftead of Multipliers. 

Let the laft Queftion be propofed and folved ' 
jby the 4th Table, viz.. 

What Annuity, to continue 20 Years, will 1 500 /. 
ready Money purchafe, Compound Incereft being 

^Xo^tA Zt 6 per Cent. 

To anfwer this, I look in the 4th Table in the 

Column of 6 fer Cent, againfl; 20 Years, and there 

I find this Number, vix». n^6pp2^ which is the 

prefent worth of i /. Annuity to continue 20 Years, 

Compound Intereft being allowed at 6 per Cent. 

And if it be the prefent v/ottVv ot 1 1. ikXkt«xvx?i ^^ 

/ coacliidc it will putcVvafc 1 I. Ktaixjivj x^ ccwv- 
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^ tinue the fame number of Tears : wherefore I fay, 
' by the Rule of Three Dired, 

/. I I. I. 

11^^6991 5 I : 2 1500 : 130.77 

So chat the Anfwer is the fame with the for- 
mer, which was found by the help of the fifth 
Table* 

All the foregoing Tables might have been con- 
tinued to any greater number of Years at plea- 
fure. But altho thefe Tables are calculated 
bpc for 30 Years, yet they may be made fervice- 
able'for Years above 30, as IhalP be Chewed by 
and by. 

Arithmetical Queflifrns to esercife the Learner in the 

• . Precedent Tables. 

Queft. I. There is a Leafe of 20 Years to begin 
nre(ently» which in ready Money is worth 1200 /. 
But fu(^fe the faid Leafe were not to begin till 
the expiration of 8 Years, I demand what would 
be the prefent Worth of thd faid Leafe» Rebate 
being allowed ^tSfer Cem.fer Annum, Compound 
loterefi. 

The main Intent of thisQueftion is to (hew the 
Ufeofthefecond Table; for if you find the pre- 
fent Worth of 1 200 /. due at the end of S Years 
itSfer Cent, the Qijeftion is anfwered ; which ac- 
cording to the Dire^ons given after the faid 
Table, will be found to be 648.3215 /.=s:548/. 

Qtxfl. a* A oweth to B ^o A to be paid in 
6 Years^ vJz. tool, every Year ^ butbem^^^'i^- 
fed laS^ Eiiate, is not able, ta ^ettotvfii\ Vj^ccl 



206 Cmjpound Intereft. Chap^ ij'; 

an Eftate being to come into his hands at the 
end of lo Years : B is willing to forbear it all 
till then, and to be allowed Componnd Intereft 
at 8 fer Cent, for his Forbearance ; I denund 
bow much will be due to B at the lo Tears 
end* 

This Qjieftion is folved by help of the thitd 
and firft Tables : for firft, loo /. is to be paid id 
the nature of Annuity for 6 Years ; therefore by 
the third Table I find the Amount of an Annuity 
of loo /. to continue 6 Years at 8 ^ Cent, which 
is 733*592 /. and will be due at the expiration of 
6 Years ; and then is that Sum to be forbom to 
the end of lo Years; which is 4 Years after tb* 
6 Years ; which being a (ingle Sum, its Amooill 
is found by the firft Table to be 998,037/. ^c. 
which is the Anfwer to the Queftiozf^ 

Queft. 3 . There is a Leafe to continue 2 1 Years 
to be fold for 1000 /• but the LefTee defireth ra- 
ther to pay an annual Rent : now the Queftiorfis 
iKrhat that annual Rent ought to be, Compound 
Intereft being computed at 10 fer Cm. ftr Ait*: 
numf 

The Intent of this Queftion is td find what 
Annuity to continue 2 1 Years 1000 /. will par- 
chafe at 10 per Cent* which is to be done by the 
5th Table, thus: 

Becaufe the time is for 2 1 Years^ look in the 
Column of Years for 21, and juft againft it in the 
Column of 10 per Cent, you will find .115^2, by 
which multiply 1000, and the Produd is 1 1 $.61 /. 
and fo much will 1000 /. purchafe for 21 Years at 
10 fer Cent. Compound Intereft. 

Quefi. 4* A and B have each of them a Lcafe 
to continue 20 Years ; A VvatVv %o L fer Anmmt^ 
^adB 120 L per Awmm^ andtVvti ^©^^ v^tMit^ 
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an Exchange, upon this Condicioo, that A dbiall 
pay in ready Money the Excefs of his Eftate, sJr 
lowing him Compound Intereft at 8 fer Cent. 
Now I demand how much ready Money A ought 
to give B upon this Exchange, according to tb^c 
Condition ? 

Sabftrad 80 /. frpm 120/. add the Remainder 
is 40 A and Co much fer Annum, is the Leafe of £ 
worth more than that of A ; therefore A muft 
pay ^ To milch Money as will purchafe 40 /. per 
Annum to continue 20 Years at ZterCem^ whidt 
by the 3d Table will be found to be 392.7256/. 

Quift'. 5. There is a Houfe to be let by Leafe 
(or 21 Tears, for which the Leiijor will have 50 /• 
Fine, 70 /. per Annum ; but the LefTee is wil- 
ling to pay the greater Fine> that he may have 
dio Rent but 40 /. per Annum. Now I demand 
what Fine he ought to pay upon that Condition, 
Compound Intereft being allowed at 8 per Cent, 
p. Amtum. 

iTake the difference between 40 and 70, which 
is JO, for die Abatement in the yearly Kedtfor 21 
Tears ; then by the fourth Table find the prefent 
Worth of 30 /. per Annum for 21 Years at 8 per 
Cur. which is 300.5043 /. = 300 /. 10 s. i d. 
which added to the faid 50 /. Fine, makes 3 50 /. 
10 J* I d. for the Fine to be paid upon the faid 
Condition. 

Queft. 6. There is a Leafe to be let of 20 /. 
per Annum, and 250 /. Fine for 24 Years, and the 
Uffee is willing to pay the greater Rent, that 
he may pay but 50 /. Fine ,* now I demand what 
Rent be ought to pay upon that Condition, Com^ 
pound Interefl being computed at 7 jpefCf>^. per 
Annum f 



V. 



It is tnanifeft) that if the Leflbr taketh 
Fine, he abateth 200 /. therefore find, by the 
Table, what Annuity to continue 24 Tears, : 
will purchafe at 7 f^ Cent. Tb6 tabular 1 
beris .08718, which multiplied by 200 pi 
ceth 17436 ^ 17 k ^ s. p J. and fo much 
ithe Leflee raife his Redt if he will have 200 
bated of his Fine ; to which if you add 20 / 
propofed Rent, the Sum is yjL 8 /. $ d. foi 
yearly Rent to be paid to fatisfy the faid < 
dition. 

Queft. 7. What Annuity to continue 20 Y 
may I grant prefently, for 960 7. to hft* pa 
Years hence, accounting 6 per Cent' per Ah 
Compound Intereft ? 

Firft find by the 2d Tablfe the prefent W 
of 900 A due 6 Years hence, zt 6fer Qntt* w 
is 6^^6^ /. =s 534 /. 9 s. 3 fj. 

Then by the fifth Table find what Ammii 
continue 20 Years, 6^^'^6^ vfill purchafe at 
Omr. and you will find the Anfwer to be 
3i2y7i52/.=5y5/. 6 s. 3 J. and fo much lo 
to grant yearly for 20 Years for 900 /. to be 
me at the end of 6 Years. 

Queft. 8. I have 6 Years of an old Leafe y 
come, and would take a new Leafe in Reve 
for 21 Years, after the expiration of the old L 
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Rent, \(rhere&re by the 4th Table find the pre- 
fait Worth 0(2$ !• per Annum for 2 1 Years at 8 
/flrGarf. which is 25042025 /.i= 250 /. %s. 5 J. 
Then by the fecond Table find the prefent Worth 
of 15042025/. due at the end of 6 Years to 
come, at 8 per Cent, which is 157807 /. drc.=5 
1 57/. 16 s. i{:i. And fo much ought I to give 
to (atisfy the faid Conditions, 

Qu^fi. 9. There is a Leafe to be let for 12 
Years, for 20 /. per Annumy and 20 /. Fine ,- but 
the Leflfee defiring to take a Leafe of the fame 
for 21 Tears, and to pay' the fame Rent, the 
Qaeftioms, what Fine ought to be paid for the 
Leafe of 21 Years, accounting Compound Inte- 
reft at 6 per Cent. Facit 280 /. 12 /. $ d. 

By the fifth Table, feek what Annuity to con-> 
tinae l^ Years, 200 /. will purchafe at 6 per Cent* 
iriiich you wiU find to be 23.854 /. Then by the 
fearth Table find the prefent Worth of 23.854/. 
Aimaity to continue 21 Years at tf^^O/tf. which 
is 280.520 A drc.=32 80 /• 12 I. 5^/. and fomuch 
OQght the Leflee to pay for a Fine, to have his 
Lme for 2 1 Years. 

Quift. 10. A Gentleman hath 1000 /. which he 
would lay out to purchafe an Annuity of 100 /• 
to be paid by yearly Payments : Now the Quef- 
tioD is, how many Tears mud the faid Annuity 
continue. Compound Intereft being allowed on 
both fides at 8 per Cent, per Annum* 

Firfty Divhle 1000 by 100, and the Quotient 
will be 10, which (heweth that the Buyer givech 
lo Years Purchafe for the (aid Annuity. 

Then in the fourth Table, and in the Column 
^ S per Cent, look for the Number 10^ viViVcXx 
caiiffor be exa&ly found, but the neate^ xo ^^ 
^dh& than it, i$p*8t8xd^, which is ^Vaiw^^^'®^ 



20 Years^ and the neareft to it greater than 
10.01681, therefore I conclude that the Atli 
muft continue above 20 Years, but not 21 Y 
and to find out how much it muft continue 
than 20 Years, I work thus, viz,, firft, I fin 
Difference between the faid Tabular Nut 
10.01681 and 9.81814, which is •19867; t 
find the Difference between the l^fTer of thi 
Tabular Numbers, viz,. 9.81814 and 1O3 
Number that t would find in the Table, wh 
• 1818$, then by th^ Rule of Proportion, I 

/; Tear. I. Teai^ 

•19867 : I : : .18186 : .915$ 

which is as much as to Tay^as the greater Diffe 
.19867 is to one Year, fo is the leflTer Differer 
•9153 parts of a Year, which is 47 Wecks^ , 
Day$ ; therefore the Number of Years foti{ 
the Quieftion is 20 Years, 47 Weeks, and 5 

Qu*ii. A Gentleman bought a Leafe of 
er Annum, to continue 18 Years, for 950 /. 
', demand what Rate of Compound Interei 
there implied in fijch a Bargain ? 

Tp anfwer this^ Firft, I divide 960 by loc 
the Quotient is 9.6^ which fheweth how 
Yearsrurchafe it was worth ; then^ becau 
Leafe was to continue 18 Years, I look ; 
fourth Table, in the Column of Years, for il 
carry my Eye exaAly in the Line againft it. 



i 
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f^nt. and to know how much ic \s more than 
do thas ; t^e the difTerencc between the two 
[ tabular Numbers, which you will find to be 
3O9 and fubftrad {9.6) the faid Quotientf 
a 10.059089 (the greater tabular Number) 
the Remainder is '4.5908 \ then by the Rule of 
pprtion,*! fay, 

/. /, I \l. . 

.68720 : f .45908 : : I : .V680 
• 

It is to fay, as the Difiereoce between the 
\ tai^lar Numbers is to the leffer Remainder^ 
s I /. the difference between 7 and 8 fer Cent. 
568o, the proportional Part to be added to 7 /. 
ich is 13 s.^id. fo that 7/. 13 x. 4^ d. is 
J near the Intereft required. 

Shv to find cut tabular Numbers for Tears 

exceeding 30. 

It may many times fall out^ that the number 
fears propofed in a Queftioni may exceed the 
iber of Years limited in the foregoing firft, 
od, third, fourth, and fifth Tables ; and in 
I cafes that Defed may be fupplied by the 
iiod ufed in the Solution of the following 
iftions. 

^uefl. I a. Suppofe 80/. were put out to In- 
ft at 5 A fer Cent* Compound Intereft, for 40 
TSy I demand hoiw much it will then be a- 
inted to ? 
Ins Queflion is to be folvcd by the firfl Ta- 

thus, viTL^ Take any two Numbers in the 
umn of Years, which together 'w\W m^^L^ ^s^ 
uad thca uke the tabular 'Nvanteftts Vci ^ioft 

P 2 C^\\XDNO 



Column of 5 fer Cent, which ftand agalaft t 
two Numbers, and multiply them together, 
then multiply that ProduS by 80 /. the ; 
Sum, and the laft ProduA will be the Anfw 

As, fuppofe you take 30 and 10, or 21 an 
or 3 1 and 9, or 25 and ly/ (jTc. ♦ 

But we will pitch upon '30 and 10,*^ and tl 
bular Number againft 30 in the Column of 
Cent. i3 4*32194, and againft 10 is 1.62 
which two Numbers being mmltiplied, pn 
7.03995, &c. which is the Amount of i . 
40 Years at 5 per Cent, then I multiply 7.0; 
&c. by Soh and the Produft is $6^.1971 
=563 /. 3 X. II f d.fere. 

1 he Anfwer would have been the fame^ : 
had pitched upon an^ other two Numbers to 
made up 40. And for tryal hereof, let us 
upon 25 and 1^; the tabular Number a| 
25 is ^.38635, and the tabular Number a{ 
15 Years is 2.07892, and the Produd of 
twor tabular Numbers is 7.0399, &c. which 
tiplied by 80, produceth ^63.197 L as be 
and To much will 80 /. be increafed to in 40 Y 
at 5 per Cent, per Annum Compound Intereft. 
like is to be underftood for any other nu 
of Years. 

Queft. 13. Suppofe 420 /. to be payable z 
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nd that againft 20 is .376889, and the Produd 
if thefetwois .807203, tXc. which is the pre- 
'ent Worth of i /. due 50 Years hence, at 5 per 
JM. fer Annum^ wherefore I multiply .807203, 
t7c. 07420, and the* Produd is ^6.61^^^ cSrc 
^6i. 1% s. 6 d. and fo much i$ the prefent 
Worth of 420 /. due 50 Years hence, at y fer 
Cm. f^ Annum', Compound Intereft. 

(iMitfi. 14. An Heir being beyond the Sea^ did 
not return till 36 Years after an Eftate of 30/. 
fer^mmj was fallen to him by the Death of the 
Proprietor ,• the Qpeftion is, what was then due 
to lum. Compound Intereft being computed at 6 
ffr Cent, per Annum ? 

This Queftion is of the nature of thofe belong- 
iog to the third Table, and the manner of fol- 
9ii^ it is thus, vi%* 

" Find out (by the feventh Rule of this Chapter) 
that Principal will in one Year gain 30 /. at 6 
ttrCem. by the following Proportion. 

/. /. /• /. 

6 : 100 : : 30 : 500 

Having found 500 /• to be the Principal, feek 
(after the manner of the 12th Queftion) by the 
firft Table, the Amount or Increafe of $06 L for 
3tf Years at 6 per Cenu which you will find to be 
4073.5998 /. &c. from which if you fubftraft the 
laid Principal 500 /. the Remainder is 3 573 .599 A 
(irc.=;3573 /. iis. fere. And fo much was due 
to the Heir at his return. 

Quefi. 15. There is an Annuity of 30/. to con- 
tinue 37 Years; the Queftion is 'wVkax vtv^^^x^ 
in ready Money^ GDfflpound lnt«c& \«va^cwftr 
utcd at 6 fer Cem. per Afnrnn^ 

P3 
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ted from 500 /. leaves 442.1034, C^c.=^ 
2 J. >1- d. and fo much is the prefent Worth c 
aforefaid Annuity. 

Que ft. 16. What Annuity to continue 40 \ 
will 500 /. purchafe. Compound Intereft \ 
computed at 6feY Cent, fer Annum f 

It is evident by the tenth Rule of this Cha 
that if you find out the prefent Worth of i /. 
nuity for any number of Years, and at anj 
of Intereft, it may eafily be found what Am 
to continue the fame Number of Years, any < 
Sum will purchafe, at the fame rate of Int< 
by one fiqgle Rule of Three Direft : Therel 

Find out the prefent Worth of i /. Annui 
continue 40 Years at 6 fer Cent* by the Me 
ufed in folving the laft Queftion, which w 
found to be i$,o^6i2 l^=i$ I. 11 d. which 
of Money will purchafe an Annuity of i /. to 
tinue 40 Years at 6 per Cent, therefore to 1 
wfcit Annuity 500^/. will purchafe for the 
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CO'C K ER'S 

Artificial Arithmetick, 

SHEWING 

The Genesis or Fabrick of 

the Logarithms, and their Ufe in the Ex- 
tradioo of Roots, folviDg of Queflioos 
in ADatociim or CompQund Ipterefl;^ aod 
in the other Rules of Arithmetick, io ^ 
Method not uiii^IIy pradifed. 
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The Meaning of fetch Chara6ie\ 
are ufed in tie enfeiing Treatij 

"f'T S the Sign of Addition, and is as mi 
X ^o ^9y plus J fignifying that the Numb 

Siantities between which it is placed, are 
ded together ; as 44-7 fignifietn that 4 
are to be added together. 

— Is the Sign of Subftradion, and as mi 
to fay mimis^ ugnifying that the Number ' 
foUoweth it) is to be fublbraded out of the 
ber which precedeth it i as 8 — 5. fignifieth 1 
is to be fubftrafied from 8. 

X Is the Sign of Multiplicationt and figi 
that the Numbers between which it is p 
are to be maltiplied together ; as tfx8 (igi 
that 6 and 8 are to be multiplied togethei 

as Is a Sign of Equality, and (ignifiett 
the Numbers or Magnitudes between wbic 
placed, are equal ; as 3+^^*)"^ fignifieth 
and .6 are equal to 7 and 2 : Like wife i8-^5= 
SI 2, and 4x7=28, &c. If this be not a 
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Rtificial Aritbmetick is performed by Ar- 
tificial Numbers, very fitly called Lo* 
garithms* 



^ II, Logarithms are borrowed Numbers which 
L dj&r among themfelves by Arithmetical Propor- 
tion, as the Numbers which they fignify^ differ 
by Geometrical Proportion. 

IIL Logarlthmetical Arithmetick is an artificial 
Ufe of Numbers, invented for eafe in Calculation, 
wherein^each natural Number is fo fitted with an 
artificial, that what is ufually produced by multi- 
plication of natural Numbers, is here tfie&^Ws^ 
rAc addition of their artificial 'tium\>«^ \ m^^ 
what mturgl Numbers perfortci \yj "Dm^cycv^ \^ 
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here cffefied by the Subftraftion of their arti- 
ficial Numbers^ an4 what natural Number* (Lg 
perform by long and tedious OMratims 19 tl&^ 
Extra&iop of asuarei Cube, eiquadratc^ cir^r. 
Roots, if here eauly t9^%i by BiMftitioOi Tri. r 
partition, Quadripartition, e^Tc. .or their artificia-l 
Numbers ,- and fo the hardeft Parts of Calculatiosi 
are avoided by an eafy Poftaphserefis, as our Tri - 
gonometrical Calculators of lace have fufficienti^ 
experienced, by avoiding very tedious Multiple. - 
cations and Divisions in the Ufe of the Tables c^f 

natural Signs, Tangents, 
* "The LoriNepair cants, to the everlaftia 
J9/iro»o/Merchifton Credit of the Honourabl 
in Scotland* ^ Author of this la^e ita^^d 

incomparable Invention. 

lV.Tho?2imo( Artificial jlrithmetick are the 
fame with natural Arithmetick ; but we (hall treat 
of them in this Order, a;fc. Firft, of the Nature 
of Logarithms; Secondly, of their Geaefis, or the 
Invention of the Table of Logarithms; and 
Thirdly, of the Ufe of the Logarithms in Multi- 
plication, Divifion, the Extraftioh of Roots, ^c. 
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CHAP. II. 

■ 

Of the Nature of Logarithms. 

Ogarithms are Numbers fo fitted to Pro- 
J portional Numbers^ that. theiofelves retaia 

Differences. 

c there be affigned a Series or Rank of 
bers in Geometrical Proportion, as thofe 
« Column A^ 

I, 2, 4, 8, 
{a, &C' And 
there be as 
' other Num- 
placed over 
ift them in 
imetical Pro- 
on, that is, 
ig equal DifTe^ 
IS, as thofe in 
^lumns B, C, 
L, or any other 
bers vhatfoe* 
3f the like na- 

Then, 
orafmuch as 
Numbers in 
Columns Bf C, D, E, are of equal Diflferefxce 
Ig themfelvcs, therefore diall they be the Lo- 
bms of the Number in the Columi\ k^ ^ijici <& 



A 
I 


• 




C 

• 

2 


D 


E 


5 





2 


I 


4 


8 


3 


4 


2 


6 


ti 


<5 


8 


3 


8 


>4 


P 


16 


4 


10 


>7 


12 


32 


5 


12 


20 


IJ 


(54 


6 


H 


23 


18 


128 


7 


1(5 


2<J 


2.1 


256 


8 


18 


29 


24 


512 


9 


20 


3»« 


«7 


1024 


10 


22 


35 


30 


2048 


11 


«4 


38 


33 


4096 


12 


2<J 


41 


3<5 



■■1 
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the refpedive Number againfl which it h placed. 
So in the Colnmn B, the Number 4 is the Loga- 
rithmi of itf in the Column A ; and in the Co- 
lumn C, the Number 10 is the Logarithm of 16 in 
the Column A ; and in the Column D^ 29 is the 
Logarithm of 256 in the Column A, (Tc 

And as the Numbers in the faid Columns B, C, 
D) £^ are Logarithms of the refpeftive Numbers 
in the Column A, fo they may be Logarithms of \ 
any other Rank or Series of Numbers in Geone- * \ 
trical Proportion. ■ 

II. If four Numbers are Arithmetical Proper-, 
tionals, either continued, or difcontinued, the 
Sum of the Means is equal to the Sum of the 
Extremes. 

Let us choofe 8, 10, 12, 14, in the Column C; 
I fay, that the Sum of the Extremes 8 and li. 
is equal to the Sum of the two Means 10 and 

12. For, 8+ H = io4- i*=i2- Or if they 
are difcontinued, as xo, 12, 22, 24, in the Co- 
lumn C; for io-(-24=i2+^2=34. The lite 
of-any other ; this being a peculiar Property of 
all Numbers that are arithmetically Proportional* 

III. If four Numbers are in Geometrical Pro- 
portiop, either continued, or difcontinued, the 
Produd arifing from the Multiplication of the 
two Extremes, is equal to the Produd of the two 
Means» 

$04,8, 1^9 J 2^ in thd Column of A, are Geo- 
metrical Proportionals continued ; and the Pro- 
duA ot^t Extremes 4 and 32 is equal to the Pro* 
duft of the Means 8 and 16 \ ior axii^=^Z%i6 
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Alfo4, 8y <$4, 128, are Geometrical Proper- 
donais difcominued i and theProdud of4 and 
128, the Extremes, is^qual to the Produ& of 8 
and 64^ the two Means ; for 4X128S8X54S 
512. 

Hence it follows, that what Geometrical Pro- 
portionals perform by Multiplication, the fame 
will the Logarithms (being Arithmetical Propor- 
tionals) perform by Addition. 

Let there be given four Gecunetrical Propor- 
tionals in the Column A, viz.. 8, i5, 128, and 
2]f5; and let their Logarithms be 8, 10, 16^ 
and 18 in the Column C ; I fay, that as 8 x ^55, 
tbeProduft of the Extremes, is equal to 16x128, 
the Produd of the Means, fo is84-x8, the Sum 
of the Logarithms of the Extremes, equal to 
lo-fitf, the Sum of the Logarithms of the Means* 
Therefore, 

If three Numbers are given to find the fourth 
Proportional, it may be found by Addition and 
Sobftradion of their Logarithms ; for, as in na- 
tnral Numbers if you multiply the fecond and 
third together, and divide their Produd by the 
firft, the Quote will be the fourth Proportional 
Number ; fo if you add the Logarithms of the 
fecond and third together, and n-om their Sum 
fubftraft the Logarithm of the firft, the Remain- 
der will be the Logarithm of the fourth Propor- 
tional Number. 

Example. 

Let there be given 2, 16^ ^4, and let it be 
required to find a fourth Proportional Number 
thereto^ which is ^12. 



TV^ 



win remain 27, which is the Logarithm 
the 4th Proportional Number fought for. 

1 2+ 1 8—3 =30—3 =2 7. 
And 



16 



64 



512 



IV. By tvhat hath been faid, you may p 
that to natural Numbers there may be fit 
vers kinds ofLogarithms, but we (hall pit< 
upon that kind which were framed by Mr. 
at the Requeft of the Baron of Merchifioi 
bath chofen thefe Geometrical Proport 

10, 100, lOOOj loooo, looooo, i 



VtZ0* I, 



whidi Numbers he hath iffumed the Loga 
following, viz* for the Number i, the 
rithm 0.DO0000, for 10 the Log. i.oooo( 
100 the Log. 2.oooooo> for 1000 the 
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A 


» 1 


• 
I 


0.000000 


10 


1. 000000 


100 


2.000000 


1000 


^ .000000 


1 0000 


4.000000 


lOOOOO 


5.000000 


I 000000 


d.oooooo 


lOOOOOOO 


7.000000 


100000000 


8.000000 


I 000000000 


9.000000 


I 0000000000 


10.000000 



The Numbers in the Column A ait the Series 
of Geometri€ai Proportionals, and th? Nuibbers in 
tte Coluttm B, are the reif^dive Logarithms of 
each of thofe Gebttetfieal Pihoportionals ;. them- 
l^?e$ being arithmetical Proportionals; where 
fUtOy that the Figures i, 2, 3, 4, &€• which are 
ftpai'ated from the reft by a Point or Prick, are 
dilled the Indices or Charaderifticks of the Lo- 
girithm, becaufe they declare how many pla- 
cfei the Numbers by them fignified do confift of; 
thfe Charafteriftick of any Logarithm being al* 
ways an Unit lefs than the number of places 
which the Number by it (ignified doth corifift of; 
as in the foregoing Table you may perceive that 
the Logarithm of i, is o.oooooo, and the Loga^ 
rithm of 10 is i. 000000, and the Logarithm of 
100 is 2.000000, &c. fo that the Index or Charac«- 
teriftick of i, and of all Numbers from i to 10 is 
0. and the Charafteriflick of lo, and o( aW'^^vxtcv^ 
btrsfrom 10 to 100 is i ; and the Chataet^t\SCvX 
dfioo, ^ad of all Numbers frona 100 to 1000 v^ *»"% 
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and the Chara&eriftick of each Number being la 
Unit lefs than the number of places of which the 
Number by it (ignified doth confift, as was faid 
before. 

The Logarithms of this kind ought all to confift 
of an equal number of places, tlyit is to fay, they 
ought not to be one Log. of lo places, another (x 
S, &c. but all of them to be of 6^ of j^ of 8, t^c^ 
places. 
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CHAP. IIL 

Of the Qenejts or Fabrick ofth 

Logarithms. 

I. ^ J i H £ Logarithm of i being aCTamed to be 
J[^ o.oooooo, and the Logarithm of lo to, 
be i.oooooo, the Logarithm of loo to be 
2.0000O0, dxc. In the next place it will be reqoi' 
fite to (hew the way and manner of calculating 
the Logarithms of the intermediate Number^ 
viz,, ot the Numbers between i and lo, whi^ 
are 2, 3, 4, ^^ cSrc. and between 10 and 100, 
which are 11, 12, 13, 14, ij, 16, &c. and 
between loo and 1000, which are loi, 102» 
103, 104, &c. which to do, obferve the fol^ 
lowing Rules. 

II. Find fo many continual Means betweed < 
and lOy till that cotvtmuaV Mfc^tk ^U\ch cometh 
nezrefl i, may be a mv% d TtixxcsJotx \fe^"^>JwKswv 
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and fo near i, that it may have as many Cyphers 
placed before the fignificant Figures ox the Nu^ 
merator, as you intend your Logarithms to con- 
fift of Places : But our Diredions here (hall be for 
the making a Table of Logarithms to confift of 
7 places; wherefore find fo many continual Means 
between 1 and 10, till the laft may have 7 Cy- 
phers placed before the fignificant Figures of its 
Numerator ; in order whereunto, annex to the 
Number 10 a competent number of Cyphers, 
(m* 289 becaufe the Work may be the more 
exad) and extrad the fquare Root of that Num- 
ber fo enlarged, which being done, you wilt find 
its fquare Root to be ^.1622-^7660168^7; this 
being done, annex to the faid Root 14 Cyphers 
more, and extrad the fquare Root thereof, which 
yoa will find to be 1.77827941003892. 

Again, annex to the Root laft found 1 4 Cy- 
phers morC) and extrad the fquare Root thereof^ 
which you will find to be i.J3352i432i6}32 ; 
and thus proceeding fucceflively by annexing of 
CypherS) and a continual Extradion of the fquare 
Root^ until you have found a fquare Root, or 
Goatinual Mean, having 7 Cyphers placed before 
the fignificant Figures of its Numerator, which 
\rill be founds after 27 feveral Extradions, to be 
ijoooooQoi7i5y59. 

, So the 3 laft continualli. 000000068(^2 23 8 
llleans between 10 and i, M.0000000343 1 1 19 
%ill be found to be ji .0000000 1 7 1 5 5 59 

All which 3 continual Means are lefs than 2; 
and fo near i, that there are 7 Cyphers placed 
before the fijjni^cant Figuresl of each dt tWvt^vx- 
Wrators. 



m^mmnmm 



mm 
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Having found 27 feveral Means betwec 
and I, place them fuccpi&vely one under the o 
as in the Column A of the following Tablp ; 
make another Column^ B> to contain the re 
tjve Logarithms of thofe continuai Means. 

And becaufe biparting. the Logarithm of 
'Mumber produceth the Logarithm of the f< 
Root of chat Number, therefore take the L 
rithm of 10, which is 1.000000, and place 
the Column B, over againfl 10 ; then bipa 
((hat is,divide it by 2) and you will have o.$qc 
which is the Logarithm of 3.16227766Q11 
the fquare Root of 10 i then take half of tha 
garithm, viz,- 05090009 which is o«5oooo< 
piace it for the Logarithm of i. 778279410 
the 3d mean Proportional, (or Square of the 
of J. 162277560, cSTc.) and fo by continual E 
tition) you will at length find that o.oooc 
7450580 will be the Logarithm of the lafi 
tinual Mean^ viz,, the Logarithm of i.oooc 
7 1 5 559» as in the following Table. 



A 
Continual Means* 


B 
Their Logarithr 


10.00000000000000 
3.16227766016837 
1. 77827941003 892 
1.33352143216332 

&c. 
i«ooooooo68(5>2 238 
1.POQO000343H19 
/ 1.00000001715559 


I .OOOOOOOOOOOOOC 
0. 5000000000000( 
0. 2 5OOO0O0OOOO0( 
0.125 OO0OOOOOO0( 

&c. 

0.0000000029802 
0.00000000 1490 I 

; 0^3000000007405 
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III. Any Number whatfoever being given, how 
to make the Logarithm thereof. 

When it is required to make the Logarithm of 
any Number, extradl fo many continual Means be- 
tween the given Number and i, until the Mean 
which Cometh neareft i, may be a mix'd Number 
lefs than 2, and fo near i, that it may have 7 Cy* 
phers placed before the fignificant Figures of its 
KaOierator \ which being done, you may ea(ily 
find out the Logarithm of that continual Mean^ 
by help of the foregoing Table : and then by 
doubling, and redoubling the Logarithm of the 
(aid continual Mean, as many Times as you found 
continual Means by Extraction, fo (hall you at 
laft have the Logarithm of the given Number. 

You make, the Logarithm of any Number what-* 
foever by this and the laft Rule. 

As for Example. 

Let us pitch upon the Number 2, and make 
*ts Logarithm. 

To do which, annex to the Number 2 a compe- 
tent Number of Cyphers, viz,. 28, and extraft 
he Square Root thereof, which you will find to 
>c 141421356237309 for the firft continual 
Wean, to which faid Mean annex 14 Cyphers 
pore, and extraS the Square Root thereof, and 
b proceed, by annexing of Cyphers and extract* 
rag of Roots, till the neareft Mean Proportional 
•lumber to i, may have fevcn Cyphers placed 
cfore the fignificant Figures of its Numerator, 
^hich after 2^ feveral Extradiotis yOM 'v\\\ ^^^ 
be i.ooooooo8626$S. 
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Then to find out the Logarithm of this conti- 
nual Mean fay by the Rule of Three Direft ; 

As the fignificant Figures of the twenty fifth 
^dean Proportional in the foregoing Table, w^ , 
6862238, 

Is to its refpective Logarithm 29802 j 22 ; 

So are the fignificant Figures ot the laft con- 
tinual Mean found between i and 2,'z;/z,. %%6i^^%^ 

To its rcfpeftive Logarithm 3 y 88 j 571. 

Now if you prefix before the Logarithm laft 
found 8 Cyphers, it will be 000000003 588 jjyif 
which being doubled and redoubled 2^ time% 
(becaufc there were 23 continual Means found be- 
tween I and 2) there will at laft be produced 
0.30102998797568, which is the Logarithm of 
the Number 2, which was required ; but becaufc 
we intend the Table of Logarithms toconfift bat 
of 7 Places, and becaufe two Nines follow the 
fixth Place, therefore make the Figure 2 to be 
3, and fo fhall the Logarithm of 2 be 0.301030, 
cancelling the following Figures as fuperfluous. 

The Logarithm of 2 being found, you may 
eafily find -the Logarithms of 4, s'> 8, i5, 10, 
25, 32, 40, 50, 64, ixc by artificial Multiplica- 
tion and Divifion, which is by adding and fub- 
trafting of Logarithms ,• for if you take the Lo- 
garithm of 2 out of the Logarithm of 10, there 
will remain the Logarithm of 5, and the Loga- 
rithm of 2 doubled, gives you the Logarithm 
of 4 ,- then add the Logarithm of 4 to the Loga- 
rithm of 2, and you have the Logarithm of 8, an<l 
to the Logarithm of 8 add the Logarithm of 2, and 
it gives you the Logarithm of i5, and the Loga- 
rithm of 5 added to the Logarithm of 4, gives 
the Logarithm of ao, atvd tlie Logarithm of ^ 
doubled gives the Logar vx.Vvxa ol x^^^ <3t- 
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In the next Place you are to get the Logarithms 
f 3, 7, II, 13^ i7> ^9, 23r aP> 3i» 57i 4^ 43» 
7.53> 59, 6^v^7> 7^ 73» 79> 8p, 97, eS^c by 
eb of ^'hich all the reft may be calculated. 
vJ. The firft Figure of every Logarithm, which 
8 fcparated from the reft by a Point or Prick, is 
cry properly called the Index or Charaderiftick 
f the Logarithm, which ftieweth the Nature of 
be Number by it fignified, ^012,. whether it be 
oiitive, or negative 9 and ifpofitive, of what 
dumber of Places it doth con(ift, and if nega- 
ive, what Place of the Decimal Fraftion the firft 
?igarc of the Number by it fignified fliall poflfefsj, 
u in the following Table. 



""46768 
4676.8 
467.68 



.046768 
,0046768 

. .000467 68j 






^ 



"4.670134 

3.670134 

2.670134 

I.C70134 

X=< 1.670134 

1.670134 
2.670134 

3.670134 
4.670134 



Whereby you may perceive that the Logarithms 
ofabfolute and defeftive Numbers are the fame, 
^nlythe Charafteriftick of a defedtive Number is 
tiarkcd with the Note of Defcdion ,• for the Log. 
rftheabfolute Number 46768 is 4.670134, the 
3iarafteriftick 4, (hewing the Number by it fig- 
iifiedtoconfift of 5 Places, as is already fatdin 
he fourth Rule of the fecond Chapter, and the 
Log. of the mixed Number 46.768 is 1.670 1^4^> 
irhich is the isLtne with the former, otvX'^ ^^ 
^^haradcriHick is i, which fhewetVv t\\e\x\x.^%'^'^ 
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Number by it (ignified to confift of two Places^ 
the reft being a Decimal Fra&ion. Like wife tho 
Logarithm of the Decimal 46768 is— i.i'joii^ 
^vhich is ftill the fame with the former, only its 
Charafteriftick being marked with a Note of De- 
fedion fheweth it to be the Logarithm of a Deci- 
mal Fradion ; andbecaufe the Charaderiftick is 
— I , it fheweth that the firft Figure of the Num- 
ber by it (ignifiedf doth pofiefs the firfl Place of 
the Decimaly or Place of Primes : Again, tho 
Logarithm 46703 is ftill the fame \ and if .yoa 
look for it in the Table of Logarithms, not re- 
garding the Index, you will find it to be the Lo" 
garithm of 46768 ; but becaufe its Index isdefecr 
tive, I conclude it to be the Logarithm of a De- 
cimal, and becaufe the Index, or Charaderiftick 
is 4, therefore I conclude that the firft Figure of • 
the Number (ignified by it, muft pofTefs the foorth 
Place of the Decimi^I 9 wherefore place 3 Ci- 
phers before it, and you have .Q006768 for the 
Decimal fignified by the Logarithm ^.6joil^ 
This being well underftood, the reft will eafiiy t 
be attained by the following Diredions. 



; 
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CHAP. IV. 

7e Ufe of the Table of Logarithms. 

H E Ufe of the Table of Logarithms is 
tVt^o-fold, viz,^ tirft, To find therein the 
ith^ of iny given Nambtr, 6r to find the I 

rtr appropriated to any given Logarithm. I 

Dddly, Td refolvfc divers Titteflary Problems 
thmetick. Geometry, Trigonometry, Af- 
ny, &c. 

icernixig the firft ot thefe I (hall not med- 
^ecanfe onr Limits will not afford fufficient 
to infert a Table of Logarithms i and the 
)S already publifhed by others are fufHciently 
ined in that Point, is Mr. Briggs, Mr. 
r, Dr. Newton, Mr. JVingate^ Mr. Norv^ood, 
VjilipSy &c» every one (hewing how by their 
5S to fiiid the Logilrithni of any Number, or 
Fumber to any Logarithm *, therefore I £hall 
sed to Aew their Ufe In Arithmetick, vi^,, 
CO multiply, divide, atid extraS Roots, c^c. 
bv. And Firft, 

To Multiply by the Logarithms. 

Multiplication by the Logarithms there are 
fes, •y/it. the Charafterffticks of the Loga- 
is of the Fafiors are etrti€r both Affirmative^ 
>Th Negative, or elfe thej Ste oxv& KSSi^ixxv^- 
and the othtr Negative. 
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I. When they are both Affirmatiire. 

When the Charafterifticks of the Logarithnv 
of the Fadors are both affirmative, then the 
Sum of thofe Logarithms is the Xogarithiji of 
theFaft orProduft. • 

Examfks. 

Multiply 34 Log. 1.531479 

by 26 --Log. 141497J • 

Frodud 884——^- Log. 2.9^6/^$% 

Multiply 28.86— —Log. 146029^ 
by 89— Log. 0.949390 

Produft 25<J8.y4*— — Log. 2.409686 

Note, That if you carry 10 to the Charaderifr 
tick, it is Affirmative, ^ in the laft Example. 

IL When they are both Negative- 

When the Logarithms of the Fadors •have 
their Charaderifticks both negative or defediye> 
then the Si^m of their Logarithms is the Loga* 
rithm of their Produd, the Sum of their Cha- 
raderifticks being alfo negative, as in the followr 
ing Examples. 



»■ 



Multiply .00 4 ■ Log. 3.502060 
by .02— —•—Log. 2:301030 

Produdt is .ooaoS — — - \-o%. 5.y>y»y» . ^ 
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Vfulciply .025— —Log. 2.397940 

by . .42— —Log. 1.623249 

■ ■ ' ■ ■■ ■ 

rodu&is .01050— f^— Log. 2.021189 

fultiply .093' ; Log, 2.968483 
by .058 Log. 2.763428 

Plroduft .005394 hog. 3.73 191 1 

And here note, that when you carry 10 to the 
hara&erifticks it is Affirmative, and muft be a- 
iteci OQt of their Sum, as in the two laft Exam- 

es. 

III. When they are Heterogene^l, viz,, the one 
Affirmative, and the other Negative. 

When the Charafterifticks of the Faftors are 
e one Negative apd the other Affirnlative, then 
d the Logarithms together ,• and when you come 
the Charaderifticks, take their difference, and 
Lce it for the Charaderiftick of the Produft, 
iing it either Affirmative or Negative, accord- 
; to the A£fedion of that wherein lay the Ex- 
's. And here note, that if you carry any thin] 
die Charaderifticks, it is Affirmative, and mxxi 

added to the Affirmative Charaderiftick : as 
the following Examples. 

Multiply 348 ■ ■ Log. 2.541579 
by .64 Log. 1. 8061 80 

Produd 222.72 Log. 2.347759 

Multiply 348— —Log. 2.$^i$79 
by .0064 ■ Log. 3.806180 

ProduA 2.22 J2 — —-Log. 0.347759 



^34 JiTVtjitiM jarupmvfifTf:. cnif 

Multiply 3.48 Log. 0.541 579 

by .00(5 4 . ■■ L og^ 3.845180 

Produft 022273—— — Log. 2.347759 

Multiply 3562 =— Log. 3-551^3 

by .008 Log, 3^903089 



<* ■■ ■ »■ ■■ 



Frodnft 284915— ——Log, 1,454782 



a|MS^9SHI>^#4§N§(€HgHS(#!§l'>^^3§H^ 



CHAP, V, 

^htfion by the Logarithms. 



L np' O fubtraft the Logarithm of one N 
JL bcr out of the Logarithm of anot 
is the fame (and produceth the fame Ef 
with Divifion in natural Numbers, the L( 
rithm, remaining being the Logarithm of 
Quotient. 

n. In Divifion, by the Logarithms, there 
three Cafes, viz.. Firfl, when the Charafierifl 
of the Dividend and of the Divifor are 1 
Affirmative. 2dly, When they are both N 
tive. And, 3dly, When they are Heterogei 
viz,, the one Affirmative, and the pther K 
tive. Of which in their order. 
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I. When they are both Affirmative. 

III. When the Cbaraderifticks of the Divi- 
dend, and of the Pivifor, are both Affirmative, 
then if you fiibtra^ the Logarithm of the Divi- 
for out of the Logarithm ^ the Divideod, the 
Remainder will be the Logaiithm of the Quo- 
tient. Atu} if you borrow iq from the Charac- 
terifticks^ it is A^rmative. ^ 

Extiftiftts* 

Pivide 4^8 ——Log. lC-joi^ 

by 12— —Log. 1,079181 

Quotient 39— — Log. 1.5910(55 

Divide 14 4 ■ ■ Log* i^i 58352 
by 1 6 ■ Log. 1. 204120 

Quotient 9 — ——Log. 0.954242 

Thefe Example; are fo plain that they need no 
Explanation. ' 

IL When they are both Negative. 

IV. When the Cbaraderidicks of the Divi- 
dend and of the Divifor are both Negative, fub- 
^aS the Logarithm o^ the Divifor from the Lo* 
Biarithm of the Dividend^ and the Remainder is 
^e Logarithm of the Quotirat; and if you bor- 
row 10, it muft be paid to the Index 01 the Di* 
^ifor, Affirmatiyely* 



n^ 



■^HP 



■ ■■■ ^Pl ■ 
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Examples. 



Divide 
(i) by 



Log. 1.681341 



,48——. 

.12 — ■Log, 1.073181 



^0^mm 



Quotieot >4 « . L og> o.<Jo2o5o 



Divide •036- 
(2) by .18 



Log. 2.556305 
-Log. 1.255272 



Quotient 

Divide 
(3) by 



.2 '■ 



Log. 1. 3 0103 1 



•156- 
.39 



-•Log. 1.193125 
Log. 1.59 1064 



Quotient. .4' 

Divide toiji' 
(^4) by .9 

Quotient. .019' 



'Log. 1 .602051 



*Log. 2.232996 
•Log. 1.9 54242 

Log. 2.278754 



The firft and fecond of the foregoing Exa 
pies are eafily underftood ; and as for the th 
and fourth, all the difficulty therein is caufed 
borrowing 10 at the next Figure to the Char; 
terifticks, as in the third Example, in fubtra&i 
5 out of I* Now to make good the 10 borrow 
I pay I to the Charaderiftick of the Divifc 
and becaufe the faid i is Affirmative, and the £ 
Charaderiftick Negative, therefore fubtrad 
trom the Chara&eriftick of the Divifor, and th< 
remains nothing ; wherefore I take (o) out of 1 
C/r^raderiAick of the Dividend^ and there 
mains 1 for the Charaacn&.\cV ol xVv^C^^xv 
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'he fame lis to be underflood in the fourth Ex* 
nple and in all others of the fame nature. 

A general Obfervation dravm from the third and 
fourth Rules foregoing 

V. If when the Charafterifticks of the Divi- 
mdand Diviforbe Homogeneal, (that is, both 
ffirmative, or both Negative) the Charaderif- 
ck of the Divifor is greater than the Chara&e- 
ftick, of the Dividend ; then in this cafe fub- 
aft the Charaderiftick of the Dividend out of 
lat of the Divifor, placing the Remainder for 
le Charaderiftick of the Quotient, changing its 
gOi viz,, if it be Affirmative make it Negative, 
rf if it be Negative make it Affirmative ; re- 
embring the Diredions under the lafl Rule, 
hen you borrow from the Charaderifticks. 

Obferve the following Examples. 

Divide (5.4— ——Log. o.8o<Ji8o 
(i) by 80 Log. 1.9030P0 

Quotient .08 'Log. 2.903090 

Divide 6.4 Log. o.8o5i8o 

{i) by 800—— — Log. 2.903090 

Quotient 008-—-— Log. 3.903090 

Divide 6.3— — *-Log. 0.799340 
(3; by 78.75 Log. 1.896251 

Quotient >o8~ ^ Log. 1,90^0*^9 
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Divide 75— —Log. 1.875061 

(4) by .ooiy Log. 3.176691 

Quotient yoo— —— — Log. 2.69SPJ0 

Divide .54— ——Log 1.806180 

(5) by 000— -~— Log. 3.903090 

Quotient 80 Log, 1.903090 

Divide i6.y6— — -Log. 1.219060 

(6) by 460- — Log. 2.662758 

Quotient .0036 - ■ ■-"Log* 2.55630a 

III. When they are Heterogeneal, viz,* the € 
Negative^ the other Affirmative. 

VI. When the Charaderi flicks of th* Divide 
and the Divifor are Heterogeneal, proceed as 
the two firft Cafes till you come to the Charafl 
rifticks, and then inflead of fubtrading the 
Charafteriftick from the other, add them tog 
ther, fo ihall their Sum be the Charafteriftick 
the Quotient, and it is of the fame kind witht 
Charaderiflick of the Dividend. 

But here note, that when you borrow 10 at t 
next Figure to the Charafteriftick, it muft I 
paid to the Charafteriftick of the Divifc 
Affirmatively, viz.. if the Charafteriftick of tl 
Divifor be Affirmative, then add i to it for th 
you borrowed; and if it be Negative, fubtraft 
from it ; as in the following Examples. 

Divide 144-^ Log. 1. 158362 

(j) by 12 l-oq^» ^ *o-f 9 18 1 

Qtiote .01 a '^^V ^.o6c>^%^ 
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Divide 64 ■ —Log. i. 806180 
(2^ by 08— ———Log. 2^3090 

Quote 800— ——Log. 2.pb3090 

Divide (54— ——Log* i. 8061 80 
(z) ^y 800 ■*— -Log. 2.903090 

Quote 0008— ——Log. 4.903090 

In the fecond of the foregoing ExampIeSi I bpr- 
Vff. ly (in the place next the Charafterifticb) by 
ubtraSing 9 out of 8 ; wherefore to make it good 
I fabtraft i from— 2, (the CharaSeriftick of 
the Divifor) becaufe it is Negtttive^ and the Re- 
mainder, which is I — I add to i (the CharaSe- 
riilick of the Dividend) and their Sum is 2 for 
ftc CharaCteriftick of the Quotient , which is Af- 
DWive;, becaufe the Charaderiftick of the Di- 
i>|(fen4 is Ai};rntative. 

^ And in the laft Example I lifrcwife borrow i 
^ the CbaFaAeriftick ; wherefore to malce it 
[QpcL I add I to the CharaSeiriftick of the Divi- 
}r, (becauf^ it i$ Affirmative) and that makes it 
, lybich added to— *i (tht Chara&eriftick of the 
)ividend) makes— 4 for the Charaderiftick of 
he Quotient, which here is Negative, becaufe 
he Charafteriftick of the Dividend is Negative. 

Other Examples for Exercife may be fuch as 

follow. 

Divide 648 ———Log. 2.11575 
by 35 Log. i.55<5305 

Qpofe 1800 —Log. B.a^S^Ti- 
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Divide (?4> ■ ' — -Log. o.8o5i8o 
by .08 " —Log. 2*903090 

Quote 80 —Log. 1.903090 

Divide 58 ■ "■ — ^Log. 1.832^9 
by .c8 — '- — —Log. 2*903090 j 

Quote 850— *— ■— Log. 2*929419 

•AC AAC SAA AAA AAft AA#k I AAA A^Ml A^Ml AA^ AAA SAC SAC SAS SAA 
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To r^i/^ ^^ff lowers of Numbers , viz. j 
fTo fad the Square, Cube, XiepiO' 1 
drate or Jquared Square, &c. (f } 
any Number. Alfo to entrap the 
Square, Cube, Btquadrate, &c 
Koots of any Number by the LogO' \ 
rithms. 



I. T3T the third Scaion of the Second Chap- 

fj ter of this Book, it is evident, thatifyott 

add the Logarithms of two Numbers together, 

the Sum will be the Logarithm of their Pro* 

dud; and by the firft and fourth Sedions oftbtf 

9th Chapter of my Decimal Arithmettck, it ap* 

pearetb, that any ISIumbet muitv^Ued by it fel'» 

produceth its Square-, vjVvwtl^itc vl >jaa Aa^* 



[or multiply by 2) the Logarithm of any ^um* 

^T^ it; vEill pr<Kte[CQ.tbo LqgaridiA Q^'O^i^le^, 
which if duly confidered, you will find that.(^ 
fqaare, cube, &c. any Number is nothing effe 
l>tt to mjukiply the. Log^'ttfhtKli.pfr lilt v^en 
timber by the Index 01 the Power you would 
*aife ic -c<h "vizs. If you would find the Square of 
\^ KuiQl^r, multiply the Logarithm thereof 
)y 2, fo (hall the Produd thereof be the Loga- 
itbn of i;ts Square ; and^ if ^pu^ would *fit)d/f he 
j^ of any KE^mihei:, multiply iis JL^guifJi^ 
ly i, and the Produd.c|?ereof: vfllbe.thc hui^ 
itbm of its Cube i and if you ' would find the 
iiqaadrace of any Numhec, multtply^ iS^SlA^^- 
viki by 4, aqd k will pixi(du<;e'l^ I.(3#Lr«Ml 
i its Biquadrate, &c^ 'As 'iiv cm |(81oUutig 
faaniiplei ' ' . ■ ' ■■ "^f' fbn!^ 

:?' ■ . : ::: y ■: . .' *" ■?} Ay 

...Let it be requilred to find iii(j S^HATq (tf ;jiiS^ / 

: The Logaddim of iz 19 l.Q79i8(i& .: ;(> • 

2 

2.1583^2 



Which being multiplied by 1, produce A 
^^}8}tf2, ^hichisthe Logadchap of .144) viz^ 
the Square of 12. 



A^iia^ 
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/ 



Agaioy' let it be required to find the Square of 
,4. I 

* The Logaritfam of P4 is— —1,5731278 \ 



3.94tfa55< 



Which being multiplied by i* prodocetb . 
Si9j^2js6^ which is the Logarithm of SSjdy ] 
which is the Square of 94^ 

II. But if the Charaaeriftick of the Logs* , 
ridim be negative> that is, if the given NumMarj 
whofe Square, Cube, Biquadrate, &c. you would 
find, be a Decimal Fradion, obferve, thatia 
multiplyixig the next Figure to the Charaderif* 
tick, the TeUf or Tens to be bom in mind aft 
Affirmative, and are to be dedufied out of dMt 
Produd of the negative Charaderifticks. 

Obferve the fevecal Examples following : 

.What is the-Sqaare of .7 ? log.— 1*845098 

•7 » 

Facit«49 log.— i.tf5K>i96 

What is the Square of -09 ? log.— 2«9]r424a ' 

.09 , a 

Facit.oo8x log.— 3.908484 ' 



Nif* 



Fa. .1728, for .i2xx>Xvi;aa^i7281og.— 3.237543 
What fs t|Mr:Cpbepf,^f ij ^, ,^. : .*9S:T^'?#7o 

■ ■ I I I ■ I i> 

Fa. Jo^i2^yJoT ,otXQi?xo,y==ooxay log, j£.cy 6910 
Whae is ;th& 6iqaadrate,i;£ .p > log.>~q^X424Z 

Fid ^tfyVi, for .pxpxj>xpis.tfy<Ji'li>i^i:-^5i^i8 
Wltttis the Biqpadrate of .08 ? Ibg.i^f:^o3o9o 



P«f;r..oopo4P9<S, for, ^xo8jfo8xp8> -—^g.^,^ 



» ■ •" / 



iWiatis the fifth PoweroE .tf ? . 10^.-0.778151 

\ .. ■...'. ■ • ■« 



^_ •: 



?acit..7775=.5xtfx5xtfx5 log.— 3.890755 

r ■ 

The like is to be obferved of all others. 

. - * ,1 

foixtraSthe Sjuare^ Cuffe^ Biquadrate^ 6cc. Roots 
of anj/ given NumBers by the LogarithmSm . 

• m 

^ IIL From a due CpoGderation of the firft Scc^ 
tion'of this Chapter, it Qiay cafily be perceived, 
that '- : .' 

To extraft the Cube Root of awv '^\OTbtx Vi 
tf^jp^rc (ior divide by 2) its LogantVvm^ t^^^SX 

R 2 <^^ 



'-i-44 'lilimi^hif^>imf^f^ -X^fiitid^ 



^liii^"%li>Trt^d Logarithm be thb-'SdBiftitbm iff 
The Squar e Root defired. 

; ' '^)sitt1Be'f^iluir'd to 5xiaia-tfefc''6qiait ftbotof 

' ' • ^.^^^'slji ■ =r7 g?( '- -^ Tldg. ".4.87^854 '< 

a) 
," ' * V'^i7;?i^'7 — iJiirt%?6?pirttd^i^i5>^» ' 

TZiet icberoiuir'dtQ find the Square Root of 44S9> 

«-^=448si — r-T—T-Jog- 5-<^5?H^ ... 

\f_^6' j ' 'log* biparted 1.826074 

Iq the-fir&^bfthd^i^iAii^Ies ,the<1^SAtIifti . 
758 J 2 154.^9852, Which being •bt>lfiatf>f<Ar#| 
vlded by 2) gives 2439926 for the jLogaritjiB I 
of i<Jj.37/^he Root rtqiHred/ ' • '■ ■■- •- 

And in the fecond Example 3 .65 2 149 (the Lo- 
garithm of 4489 being biparted) gives 1.8 2.507 
tor the Logarithm of 67, 'its -Squ»rr^ok>t. ■ ' • 
So will the Square Root qf 36783 !bfi found 
be 19 1789 feret knd the Sqaarfe Rdot 6f f9l^ wii 
be 62,i'7jij fere, and the Square Root of 95 
Will beiound'to be 9.746^, Circ. •' '■ ii 

To extfaa'the Cube ftbdt of Uny Nufaber ii j 
to tripart (^r divide by 3) its Logarithm, b i 
Ihall this triparted Lo^afithm be tNe 'Ldgilmiim 
of the Cube -Root I'e^^ed.- *" ' - 



-■'^ 



■ ■ 



' ■ ■ ■ '> • ' ___ i\ ' y m ^ . f ■■>■ 

■' -^ ■ -- . . Examples. 

Let It be required to extrafi the Cube Root ot 

1574*4. •■ '''■' y^- ■■■ • ■■■■ ■■■'■■ ■ ....:: > 

■ I ■ t f W 

The -Ccrfys ?r 5:745 41 :i .j.i J > 1 . — ^tog. Mft7.'iSA 



■ -^ ■ ' • .< ■ i. Vf J 



Let it be reqmred to-Jnd-the CpjlM{::I$|a9$ 



' -/J 



JTie Cube 187237501580329 log. 14.27239308 

|/r. 472t)i»i Its tripartea log* 475745435 

• ■•*■-.*.", » ■. 

■ »■* • ■••■-*.• ^HH ,M • W T "'■."■:'■■ 

Jq the firft of thefe Examples, where it is re- 
Hltad t^ e:apa^ the Cube Root of :f iS745^^ its 
lagalpithni is fiipji&i, which beiQfi ^ij^M^^Jiljr 
^ Sath for its third p^rti.7J239J, ^|li?b K:^p 
ourithm df 54, the , Cube (ioot jC^ f5;^^54, 

hldi was requir^. And thp /j%mi9i k i9)P9 pb* 
rvci in finiJing * the Cube Root Qffii^3a37^P i 5 
J J 29 by the iigai ithms, i:)r of affy. jpA^r ppr 
riycilttmbOT whatfoever; as y<}u n*}J ft# by 
te following Examples. ./ ; -.-vj' 

■ -• :,'■ ■ . ." i J * ; »-..i .-■jr. .... 

3) 

^C.=«:2 — ^. ip.-^ W.«,. ,p*.j-..K5 J^g^, q.i^ip3o 

' - •'■'.'• i '> f 



'he Cube vaj -^^ • .-n»- TTrrit? J«gTAf«»$iJl\o 

R 5 TVjt 
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The Cube xy.tfzj^—- — — *its log.— 'I.193820 

."■/'•■'■••• 3)1 . 1 ■ 

^cJsst.K — — — • — — its log.— 0.397940 



■» / 



To extra& the biquadrate Root of znf givca 

Number^ do thus, viz.'. Take 
To fxiriif? the^i-^ itrhcffffithm^ and jdivjdf it 
quadrat f Root of by ^ fo (hall the fourth put 
m^ NimAe¥.^^ t\Sftm& be the Logari^ of 

the biquad. Root required : ii 
in the foUA^iviag Example; ^ - 
Let it be required to extraft the Biquadrate 

Root of 2^6. 



f 



Biquadrate Number ^iveq 2$^~its log. ^•^o%^9 

-4} 



-* ? . : . , ., 

..*.■■ - . » .- ; J 



Its / biquad.==4— — — — it5 log. 0.502059 j 

' • ■ r • ■ . . ' • •! 

- • ■ a • I • . . J 

Here the Logarithm of the given biquadnfie j 

Number, viz^ 256^ is2:4p6239, width biei9|iii' ^ 

vided by. 4, giveth 0.502059 for the Logar)(hfli ^ 
of (4) the biquadrate Root required. 

Id Uke ina&ner, if you would extraft the Root 

of the fifth Povf er of ady Number gtvep, . divii^ ^ 

itsLOsarithmby 5, foihall theQiiotieqt be the ^ 

Logarithm of it$ Root. . Ami if you . WQM14 ^ ■ 
the Root from the fixth Pdwer: of any.Np^berj 
divide its Logarithm by 6, and the Quote istlie 
Logarithoi of the Roo^ defired^ <frr. • . 

IV. But here you-are -te^ ob(eF¥t, -ia^extraftiog 

theSquaret Cube, Biqoa* ^ 

TJ^SfihSS-^ Square^ -drate, or aoy other ^odc 

CuUr^tC' Roots ofne- of a negative Number 9 

X^iveWiatiieirsiyi^ ^^ectmriby-thdL^arttfan^ 

l^iarithms. tVvax *ii ^oa cwasx^*^ 

5\ 4ai» 
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divide the Index or Charaderiftjck of the Loga* 
^ rithm without the Remainder ; then add to the 
(aid Charaderiftick^ fo many Units^ till it may be 
divided without any Remainder, and place thp 
Quotient for a new Charaderiftick Cbelongipg to 
the Root }) then look how many Units you lent 
to the Charaderiftick and efteem them fo many 
Tens to be prefixed to the Logarithmetical VU 
gnre immediately following the Charaderiftick ; 
: then proceed to finilh the Work, fo (hall this 
new Logarithm be the Logarithm of the Root 
r\ required^ which will alfo be negative. 

Examples follow. 

What is the Square Root of .144 ? 

Sgnare given =.144 its ^og.^-rX.x^Sjtfa 

i) ■■ ' ■ 
Its ^q'=i'i7947 its log. bl|)arted— i.yyj^iyi 

What is the Square Roo; of .03324 ? 

Square given=.oo3 24 log.— 3. j 10 545 

a) 

Its /f =5.0562 1 log, biparted.— 2.755272 

What is the Cube Root of .0005 12? 

Cube given=?.ooo5 1 2 its log. —4.70^269 

3) — . 

Its y^c.=.o5 Its log. triparte^ —2.903089 

In the firft of thefe Examples, where it is re-- . 

2iired to extrad the Square Root oC a^^ v;^ 
,Pg' is— 1.1^8362^ which (accotdvti^ X^ ^^ 

R 4 ^vc^ 



■.i»a*eriBich, therefore I increafe the next 
'by'a^ciuig io to ic (or' prefixing i befon 
'w^it-is iit'&c. So I fipd the Loga 
"tncKOOt to be— 1,579181, vix,. ^37947. 
And la ihe third' Example, where it is 
to find the Cube Root of .000511, the ] 
its Logarithm is'— -4, Vhich cannot be ev 
Tided hy Sj therefore I add 2 to it to m 
and the Qjiotient is —2 for the Index of 
;£aricl^ of .the B.oot ; then becaufe I adi 
Jhtliuiex — 4, therefore I increafe the 
^i^tpit with Z'tens, making it 27, &i 
the Ciihe Root rec|uired foumttobe .65. 
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the like in extraSiinflbf aiy (ttbeir 'itoofi :\ 
erwifeyou may ufe the pllowifiig TdSk.' 
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7%e Ufe of the foregoing Tatle. 



the foregoing Table, the Figures 2j$^^$y6^ 
i OQ the kft hand, are the Indices of Pow<- 
'hofe koots are required to be extra£ked, 
;y are Divifors by which they divide theLor- 
im of any given Power, in order to fioA 
:s Root ; as the Number 2 (which is the 
moft) is the Divifor for finding the Loga- 
i of the Square Root of any Numb^t \ ^»ii >> 
divifor for the Cube; and 4 (or tVve^ ISvcpa.- 
&r. The Figures placed betw t^n ^^ '^'^- 
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pcndicniar Line, and the feveral Lines of Con- 
nediont and under A are the Cbaraderifticks o£^ 
the Logarithms of Negative or Decimal Nuop' 
bers^ whofe Roots are required to be extra&ed ; 
and the Figures placed on the right hand of the 
perpendicular Liqe under B, are the Charaderif- 
ticks of the Logarithms of theXeveral Roots ; and 
the Numbers at the bottom of the Table, viz.. 50, 
40, 30, drcf are the Numbers to be added, or ra- 
ther prefixed to x\^t firft Figure of the Logarithm 
next the Charaderiftick, whofe Negative Index 
is found in the fame Series or Column even with 
theDivifor, (jc* 

m 

Exantfle. 

Let it be required to extraft the Cube RootoF 
.405234. 

■1 

The Logarithm of the given Number ir 
— 1.^076951. 

And the Divifor whereby to extrafi the Cube 
Root is 3, which I find in the foregoing Table on 
the left hand ; then on the right hand of its 
Line of Connexion, I find the Chara&eriftick o 
the Logarithm— 1.6076951, which is— t; and juft 
a^ainft it on the right hand under B, I findT-i 
for the Chara&eriftick of the Logarithm of the 
Root; and in the bottom Line underthe faid-ri, 
in the fame Series, I find 20, which is to be pre- 
fixed to the Figure in the Logarithqi next the 
Chara&eriftick, ixc. and having finilhed Divifion, 
I find the Logarithm of its Root to be— 1.86923 17, 
which is .74. 

So if the Logarithm— 6.418426 were to be 
divided by 4 j Firft, \o6fe iot tVvftTimfejt A|Ksc^?&^ 
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Iisfit hand of the Table> and find the Cbaraaeriftick 
•-T^9 behind its Line of G)nnedion^ juft asainft 
vrhicfaj on the right hand of the perpendicular 
liincy vou have — 2 for the Index or Charaderil- 
cick of the Quotient ; and at the bottom^ juft un« 
demeath— 5 you have 20, which being added to 
(4) the firft Figure of the Dividend next the 
CharaAeriftick, makes it 24, in which the Divi- 
fbr 4 is contained 6 times, &c. See the Work.. 

Biquad. propofed •ooooo2(J207 teg.— 6.412^26 

4) ■ nm 

HThe -/ C4) = -04023 y /^.— 2.664666 

G H A P. VIL 

Of the life of Logarithms in Con^ 

rathe Arithmetic^ 

• • '• ■ s 

PR OP. L 

:, Having three Numbers given ^ to find a 

fimrib ^Pro^ortifinaL 

■> .■<■■_. ,..--, 

THIS h Nothing elfebst the Work of the 
Rule of Thi-ct ; and ii may be thus ^r* 
fotmedf'vf'f., •,-..* 



m 



^52 Atffkia^A^^ Cfu^>f 

; Add die Lpgarltbm of the fecond and third 
JN^uiakcrs togcthe^^^^^ their Sum fubftraft 

tbe Logaritlim of Uie firft, (fo (hall the RemaAkier 
^^' the Loganjthm of the fourth ;: as in the fplloi^ 
iyng Example. 

The 3 given .^umbers are- ^;; 14, and 10?, 
liBta ^faicaic ib'iN^uired to finila fpurth Propor- 
tional. / ' 
'■''••• . i ■ 

3 : 24 : : 108 :. 864 
• . The Operation by the Logarithms. 

As 3— its log. 0.4771 2 1 

■I 
Is tt 14 its A^. — i— i i- 1.3 802 1 1 2 t . V •, 

So 108 its log 2.033424S ^^" 

The Sum oft^e 2 laft log. is 3141 36^ 5 

'ArttMh WlMch if 3^ \\"\ ^;s 

the Log. of <he £tft,' the Re- >2;g3tf 5 14 

mainder is " . '■ 3 

which is the Logarithm of 8^4, the fourth Pro-*^ 

' The former Wdrfi: may be TomeWhat ihortnea^ 
if inftead of the Logarithm .of the firft you.tak^ 
Its Complement ' Arithmetical (Vhich is nothing 
elfe but %o fet down what every. Fifi;ure wants o( 
9^ till you come to that next tlie rxgnt band, and 
then fet down what it Avants of 10) and then add 
them all 3 together, and cancel the firft Figure 
of die Sum odrth^ilcift hi^flj; ,iS3rthpn w^«i|e 
"Snmbe theL^aricbt9.0£ the Anfwier, .^jwill^p- 
pear by working the fore^oit^^Exwo^tes. -' . . 




JSa J Conpl Atitk of its /«.r*^»-5«i879S- , : 
feto ^4 rttei»-f . 11 l.iSoMlirHiW 

So is io8 ia *».-=- "r:-!J..o334«4Sri V 

To 8«4 iti/iy. 'T i;.y;<;i4 

:>.-. .:fi;/ sr :,.::,:.r : nj 

PROP. II. '^ .i 

Betwee* (po limiers jh/ek'ta find a 

W Hen the LogarTtTim^ 6f Ttife Nnlii'bWs pro- 
pounded are Homogeneal, vi^. bod] Affir- 
tfatiVe, or both Keganve, adH tlicm together, 
then bipar: that LbgarithmeriC^I Sum. f6%aVfe 
J6u the Logarifhhi of the Meah ^ropottidiial^e- 
guired; which Logarithm fofoiaoS,!^ of the fkinb 
tiptlHvith the LogaWchmsof t:Iio NUfttber givfen, 

i'pf'itiie .»<)biykitoaiili'i'l*jiB'W4SiJtt!i8BII 

zfi^ijiii'' :■■■■-■■-'■■ ■■■■■: 

10.392/02- i.oi(S7i 

ii;;3[nthis Example the Logarithm of 18, and fi 
Ming 'added togetlier, make 2.02}4o, which is 
the Logarithm of 108; and that Log.itit.VvWi'aft- 
ing divided by 2 ('which is the {amc 'W vOc\ e-iM^c- 
iagtbcSqmre Root of its fi.gul&cwx't^Ns-ti^'^^ ■• 
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as in the third Rule of the fixth Chapter) the 
Qaotient \% 1.01671, the Logarithm of lo-jpa, 
which is the Mean Proportional required. 

ExamfU. . i 

J-et it be required to find a Mean Proportional, 
between .018 and .005. . ; 

,018 its /ty ^ » " ^ 2,25527 

■ooditsAjg. ■ ■ 3.77815 

■ • 

2) — 4-03342 

>0 10392 /({g. 2.0 167 1 -1 

^ IL But when the Charaderifiicks of the Log&' 
'rithms of the given Numbers be Heterogedeal, 
Mx^ the one Affirmative^ and the other Negl- 
tive ; add the Logarithms together as before^ tiU 
you come to the Charadermick, then fubftra^ 
the lefler Charafieriftick out of the greater, ^ac- 
icording to the third Rule of the fourth Chapter) 
which being done, bipart the Logarithtnetjfcal 
Produdion, fo Ihall the Qpote be the Ldg^irit ^ 
of the Mean Proportional recjqired, which will 
always be of the lame kind with that Logarithm 
of the given Numbers whpfe Index is greateft : 
as in the following Examples. 



Exdnfk 



I 

L 



k • IV 
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m 

Vhat iss the mean Prc^pofrional between jtf 

1 ,5 ? Facit.4.2427, ;. 



Her. *.:/«. «f|'*|:i.i|-.;i»g;',; 



Their Sum is / ■ ■ — "~~*) MJy^?* 

' — * ■■ ' ■ 

•. ■ . • 

liich being divided by a, givcsl 

e Lug. of the mean Prop, which > 1.6276^6 . 

the />^. of 4.2427. 3 



I ,.'.' J ■■• 



Bxmpk 2. 



What is the 'mean Proportional between is 
d .75? Facitj. 



mttmmmmmmt 



Their Snm is ' ■■■ ^ 2) 0.954242 



;hich being divided by 2,^ 

ives the Ijfg. of 3, the mean ^477 121 

roportional required. 3 

for .7J : 3 :: 312 : J 



- ,.' \ . • . ! J ; :. J 



V ^o^ 



a 

PRdP. IIL 

Mean TropdrtiomJBri'- 

jLJLjtieaU ©C Hcterogeneal, fubftraft the 
jgiwbiru of the Je%_ExtjcaiQ ^qo^/the; I 
ritbrnjbf-thc greater Extreme, then talce f < 
dift*erence of thaCu^;^o|arilt^Sjf n(4^4 it t 
Log^Pttbsp of tile IdJEer £;s:trqiue^ 4^. i^ij(, the 
be* the Logarithm oi^ the lefTer ^ie^n : Xh6i 
the fame difference to the faid Logarithm o 
lefl'er Mean, and thj^ Sum will be the Logai 
of the greater Mean ; ftifl obferving the 1 
delivered in the fourth and fifth Chipt^s. ol 
Hook^ in adding and fabftrading of Iqgarith 

..." ; 7 - ■; t \ 
Example i. Let ft be required to find 
Mean Proportionals bet jyeen 14^^04 ?2* 



Ti>cLog:of('tt}»{:ig|i; 



*^ 



The Difieredce — i) 1.079181 
f of the Differ. — — 0.359727 
LcfTerMean 27.473 log. x. 43 8908 
Greater Mean 6 1.899 Hr ^*79^^3 S 



I 



«p» 7« Jirtifickl Arithmetick. i^y 

Example 2. 
Let it be required to find two mean Propor- 
tuls between .75 and .05. 



o 



The Difference 3) Liydopi 
f part of the Bi£ is 0.392030 

Leffer Mean is •12331 Log. i .09 1 000 

Greater Mean is .30411. Log. x. 483 030 

Example 3 . 
<et it be required to find two mean Propor- 
^ between .125 and .ojf. 

The Log. of f -j;! « f-';^^- 

Their Difference. 3) 3. 397940 

f of their Difference. 1.132545 

lefTer Mean is .67860 Log. i .83 1 6x tf 

tmmmmmmmmmmmm 

greater Mean is 9.2101 Log. 1.9642^1 

PROP. IV. 

ee Numbers given to find a Fourth in a 
Duplicate Proportion. 

ike the Logarithms of the tvfo lf\\xTS&«» 
vhave one gad the fame Denomioauoti^ ^xi^ 
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fubftraft the lefler Logarithm from the greater, 
and double the Remainder, (that i$^ multiply ic 
by 2 ; ) thenif the £rft Nuasbenbe k& thzmtk 
fecond, add the faid -doubEle DiflkreBoe ixi the 
Logarithm of the other Number ; fo will the 
Sum be the Loigarrthm of the fourth Nuqber, or 
l^omfber required ; sts for Example. 

Thefupefficial Gontent of a Circle, whofe Dia- 
meter is 14 Inches, is 154 Square Inches, I de- 
mand the Goot-ent of another Orcle, whofeDia- 
meter is 25 Inches. Facit 491.07 fquare Inches. 
See ifce Operation. 



14 Inches. Log. 1.145x28 

Diameter 2 5 Inches. Log. i-397940 

The 3Kflference of the Log. 




Their DiCerenoe doubled 0.503514 j 

The given Content* Log. 2.187521 j 

i 

The Content required 49* .07. Log. 2.59114} 

^ 

fiut if the fkft Number be ^neater than the " 
fe'cond i then inftead of adding the double Di&^ 
ttnce to tbe other Number, fubftrad k tbert- 
from, to' fliall the Remainder be the Logarithm 
df the Number required ; as in the faflow^ 
.Example. 

There is a Circle wfaofe IOmeter is 28 IhcheSi 

and its fuperficial Content is 616 fquare Inches; 

I dem^tnd what is the fuperficial Content of an^ 

ther Circle, vrfiofe Diameter » -25 Inches. Fadt 

4^/.o7 fquare Inches^ ^^ vaxVi^i^^ttsvftt Example. 



Oiafft^teriS laches. Log. 1447I58 

Diameter 2 5 Inches. ^ Log. i.g$)7P4o 

The DifiercQce of dib Log. 0.049218 

2 



The Difference doubled. 0.098436 

The "giveQ Content 6ia(« Log. 2.789580 

Conorat required 491 ^7« Leg. 2:^91 14^ . 



P R O P. V. 

Xmi^^ Three Nnmbers given, to find a 
fmrtb in a Triplicate Trofortion. 

rLiple the Differenpe x£ the Logarithms of 
two giTeii Terms^ which hare the fame 
>tnominatioi] ; then if the £rA Term be lefs 
tan the fecond, add the faid triple Difference 
> die Logarithm of the other Term^ fo (ball the 
m be the Logarithm of the fourth Term re- 
ar^ s as in the following Example. 
There is a Bullet whofe Diameter i^ 4 Inches, 
kl its Weight is 9 A I demand what Weight a 
iU«cef t-he fame Metal will be, whofe Diame- 
r is S Inches. F^uit 7a h View the following 
^ork. 



S 2 ' 'DvMDSiWt 



p 

26q Artificial Arithmetic k. Gha] 

* Diameter 4 Inches.. Log;*-t).<So: 

Diameter 8 Inches* Log. — 0.90: 



TheDifference'of theLogarith. 0.30 



The Difference tripled is, 0.90; 

The given Weight 9L Log*— 0.9 5- 



•• 



* The Weight required is 72/. Log. 1.85' 

But if the firft Term be greater than the 
cond^ then fiibftrad the faid tripled Differ 
from the Logarithm of the other Term, fo 
the Remainder be the Logarithm of the fo 
Number required : as for Example. 

There is a Bullet whofe Diameter is 8 I» 
and its Weight is 72 Pounds, I demand the W( 
of another Bullet of the fame Metal, whbfe 
ameter is 4 Inches. Facit 9 /. See the O] 
tion, it being the Converfe of the former. 

Diameter 8 Inches. Log. . 0.90 

Diameter 4 Inches. Log. 0,60 

The Difference of the Log. is, 0.30 



The Difference tripled is, 0.90 

The given Weight 72. Log. 1.85; 

The Weight required 9 /. Log. 0.95- 



C.^ 
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CHAP. VIII. • 

Of Jnatocifiiy or Compound Inter efi *^ 
wherein isjhewed how by the JLO' 

' garithms to anfwer all ^ejiions 
concerning the Increafe or prefent 
Worth of any Sum of Money or 
Anfiuityy for any Term of Tear Sy or 
at any Rate of Inter eft : According 
to the Ji\A fundamental Theorems in- 
vented and laid down by Mr. Ough- 
tred, in his Treatife^ Dc Anatocit 
mo five Ufura Compofita, aniie^ied 
to his Clavis Mathematica. 

WHEN any Queftion in Compound In- 
tereft is propoTed, it will fall under one 
)f the fix Cafes followincj, viz,* 

1. To find the Increafe or Amount of any Sum 
3f Money, put out at Compound Intereft, fora- 
3y number of Years, and at any Rate of Intereft 
propounded . . / 

2. To find the prefent Worth of any Sum of 
^oneydue at the end of any Number of Years" 
come, Rebate being allowed at an^ Rate of 
I)ompound Intereft. 

3. To find the lacreafe or Amount o£ ^xv Ks^- 
my, being forbora for any number o^ X^^.^^^ 
aay Rate of Compound Intereft. 



L 
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4. To find what Annuity any Sum 0: 
du€ at the end of aay Term of Years 
will purchafe at any rate fer Cent. 

5. To find thf prefcnt Worth of any 
to continue any number of Years* allov 
bate at aoy rzxoper Cen^. 

6. T0 Hod what A»fimtf any Sub^ o 
will purchafe for any number of Year 
any fl^te of Incertfi propoi«d. 

IL When: any Qaeijti^n in Compound 
isr pfcTpoundedy find our the Tntereft. oi 
to I /< with its Interteft^ be th^ rateoi 
implied in the Qviefltioa : As if aay Q^B 
propofecr at 8 per Cent, the Intereft of : 
jfean h ^ and the Rate of Incereft.k 

«uc the Logarithm^ 

KL Wi^n in any Aiuiailty or Debt^ tjbe i 

. be half-yearly^ qaarttrly, or monthly* 
are to diyirfe the Logarithm of the faid E 
4, or 1 2, &c. fo fhall that Quotient b 
garhhm of the Rate ; as fuppofe any 
were propounded at 8 fer Cent, the Ra 
tereft here implied is 1.083 ^or 

100 : 108 : : I : i.ofi 

Which faid Rate is for yearly Paym 
Logarithm whereof is 0.03 342 j 7 ; but i: 
ments are to be half-yearly, then if yc 
the faid.Log.' by 2, it will give you o 
for the Log. of the Rate \ and if the : 
be quarterly, divide t\\t ^^vA \.o%^.tvOcs 
by 4, and it wil\ give ^w o.cio%^^ 



Logarithm o£ the Rate ; and if the Payimacsbe 
mootMjr^ thenifyou divide the fitid'LiDgarithni of 
1^8 by I2^ it will give you 0.0027853 for the 
Logarithnv of the Rate^ &c* ami tfai^ is generally 
the firft thing to be obferved in every Queftion, 
as yoa will find- by the fbllDwing' Examples. 

CASE L 

ToifiU the Increafi or Ammm of afq Sum of Money 
put out at Onnpound Intereflfor any "firm of Tear Sy 
and at any Rate of Intereft propounded* 

Quft: I. K 50/. 16 s. be put out at S per Cent. 
Compound' Intereft, for 7 Years, I demand how 
much will then be due to the Creditor. Facit 
87/. I /. 2\d. 

IV. Multi^y the Logartchm^o^the Rato bjDthe 
Number of Tears, and theProduft witt gin^you 
the Logarithm of the Amauiic of i A fervhe piia- 
pofed Time ; to which if you add the Logarithm 
of the Sum propounded*, the. Sum; will' be tiie 
Logarithm of the Anfwer. 

The Operation- by the Logaritbni9.s 

Thrtog. of r.o8 the Rate propi 010934/237' 
The- Numfr. of Years propoanded 7 



The Log. of the Increafe of i /. ? ^ , -,^<^^' 
for 7 Years i o-^J^P^Sf P, 

The Log. of (50.8/.) the Suw Jx.TosStfj?' 
propofed ■ ■ ■ ■■ — • ^ 



add 



Th^ L og, of (87.odr) the An> ? ^^^^^^^^ 

Which is 87 /' IS. 2 i d- fere. 

S 4 ^*^ 




"^^^^PiW 
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Queft. 2. What is the Amount of 76 /• 4 5.' for 
• 3 Years at 8 fer Cent. Facit 97 /. 17 •/• i i. 



The Operation by the Logarithms. 

The Log. of (1.08) the given Rate> ^ q,, . .„ 
per Annum* S * ^^^ ' 

4) 

Which divided by ^gives the Log.> 0.00835 J9 
of the quarterly Rate. S "'"""^ > >=' 



0.0250677 
083559 



. 



Which multiph*ed by i?, the Qparo 
ters in 3 Years, gives the Log. ofr 1.08^2^7 
the Increafe of i /. ^ 

The Log. of (7^.2) the given Sum. 1.8819547 

The Log. of ("97.854) the Anfwer. 1.9905814 

Queft. 3. If 50 /. be put forth at Intereft for %o 
Years at 6 ifer Cent. I demand how much it will 
be increafed to at the end of the faid Time ? Facit 
168 /. I i. 10 i* 

The Rate of Intereft here propofed is 51=5.25 
fer Cent, therefore to find out the Rate of i /. for 
a Year, fay, by the Rule of Proportion, 

/. /. /. /. 

. 100 : io<J.25 :.: i : i.otfaj 

So that the Rate of Intereft implied in the 
Queftion fit for Calculation by the Log. is 1,0525, 
according to the fecond Rule of t^s Chapter. 
JJehold 
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«... 

■ 

The Operation. 

^he Log. of (1.0525) the gio ^^ 

ven Rate -———•— S " ^'' ^ 

The number o£ Years propound. 20 

The Log. of the Amount i/.? ^ ^^^o . 
m 20 Years 5 ^ -^ ' C dd 

Che Log, of (50) the Sum pro- 1 ^^o^„ S^aaa 

pofed — — S ^-^989700; 

^— — ■ I I ■ 

The Log. of 1(58.0^0 — - 2.2255:^80 

Vhich is 1(58/. 1/. xo^. very near'; and fo 
nach \vill 50 /. be increafed to in 20 Years^ at 
U, $ s. fer Cent. ' 

C A S E II. 

^ find the prefem Worth of any Sum of Money due at 
the end of any number of Tears to come^ R^ebdte be^ 
tag allowed at any Rate of Compound Intereft. 

V. When it is required to find the prefent 
vorth of any Sum of Money, firft find the A- 
Qount of I /. for the propofed Time, and at the 
late of Intereft propounded ,• then find the Lo- 
[arithm of the Sum propofed to be rebated, and 
rem it fubftraf): the Logarithm of the Amount of 

/. (found as before) and the Retnainder will be 
ic Logarithm of the prefent Worth of the Sum 
ropofed : as in the following Example. ' 

Quefi. 4. What is 30 /. that is due 7 Years 
ence, worth, to be paid prefently, allowing Re- 
iteat %per Cent. Facit 17 /. 10 s. \\ d. ^&^Wl . 
ay perceive by 
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The Opcratfcwt by the Logarithms. 

The Log. of (i.aSf) the propofcd Rate— o.cj J424 
The Time propofcd ■ > ■ j 

The Log. of the amount of 1/. for 7 years o.ijjytfS 
TfceLog. of 30 ■ «■ ' - 1.4771" 



■MHMMl 



The Log.of (ly.jotJ) th'eAnfwer x.24Jiyj 

which is 17 /. 10 X. if d. and fo much is the pre- 
fent Wortbof ja/. due 7 Tears hence. 

Quefi.%. What is the prefent Worth of 120/. 
due 2 Years hence, allowing Rebate at 6 per Ont^ 
Facit rod/. lyx. iri. 

The Operation of the Logarithms. 

The Log. of (i.o5) the propofed Rate 0.025305 
The Tintc propofed ^^ — — • * 

The Log of the amount of i A for 2 ye*ry CKOjotfn 
The Log. of 120 — — — — — •; — ^ 2.079181 



The Log. oI(to6.j9) the Anfwer— ^ s.oi*f4> 
which is 106 h 15 J. 1 1 rf. and fo murch is thepf*** 
fent Worth of 1 20 /. due 2 Yea?rs liencc. 

CASE in. 

To find the Increaje or Amount of. any Anrmitji htH 
for bom any number of Tears, at any Rate cfCotff 
found Interefi, 

VL For refotving Qu^ft-votvs cQaceming tfc« 
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Rule) firft^ to find out the Amount of i /. for the 
Time, and at the Rate of Intereft propounded 

Secondly, find out the Logarithm of the faid 
Amount made lefs by i, and alfo the Log. of the 
Rate made lefs by i, and fubftrad the latter from 
the former ; fo (hall the Remainder be the Log. 
of the Amount of i /• Annuity for the Term of 
Years propounded, to which if you add the Lo- 
garithm of the propofed Annuity, the Sum will 
be the Logarithm of the Amount or Increafe of 
the faid Annuity : as in the following Example. 

Queft. 6. What will be the Amount or Increafe 
of 48 /. i^s. per Annunty for 7 Years, Compound 
Intereft being computed at 8 fer Cent. Facit 
43 5 '• 8 f. 5 f J. ftre. See 

The Opera(^m by the Logarithms. 

The log. of (1.08) the given rate is oo33424')^ .^ 
The Time propounded 7J 

TheLogof(i7i38)thcA.> g 

mount of I /. for 7 Years — 5 ^ ^^ 

1.7138— i=:.7i38 Its Log. ~^-^53577lfubft. 

1.08— i=.o8 its Log. — 2.9030903 

The difference of the Log. -> 

which is the Increafe of ^ ^* r 0.95048; 

Annuity is ■ — — ^' ■>■ ^ ' ^add 
The Log. of (48.8) the Annut- ? ^^38410 

ty propoled ' -^ ^ ^ 

The Log. of (435422) the Ao ^ ^.g ^ 
mount of the propofed Annu.S ' ^ ^ 

which is 435/ 8/. $ j d. very near; and fo 

much will be the Increafe of an jktiti\x\x>3 cR. el^\< 

jt^f. in J Years^ at 8 per C^wt. Cotcv^vitvdLVsXW^^ 
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Queft. 7. There is an Annuity of 50 /. forborn 
to the end of 10 Years, I demand hontr much is theti. 
due. Compound Intereft being computed - at d |^ 
fer Cent. Facie 666 I. 16 s. as you will find by 

The Operation by the Logarithms. 

The Log. of (1.0525) the Rate o.oitfjiSp? • 
The Term of Years : 10 S ""^^ " 



—mrn^ 



fubc 



The Log. of (1.8?? j) the A--> , o 
mount of I /. for 10 Years. |°-*<^3^8P° 

1-8335 — 1==-8335 i^s Log. —1.9209056 
1.0625 — i=;.o625 its Log. -—2.7958800 

■ ■ » ■ ■ ■ I < ■ . 

« 

The Log/of the Amount of r /. > ' . 

Annuity for 10 Years S ^-^^50256/ 

The Log. of ($0) the Annuity^p . r 

propofed » o 1.6989700 

The'Log. of (666.80) the A- 

mount of the Annuity pro-^ 2.8239956 
pofed 



%vhich is 666 1. 16 s. and fomuch will be ducatr' 
the end of the faid Time. 

CASE IV. 

To find what Annuity any Sum due at any time to 
comcy will purchafey to continue for any time^ and 
at any Rate of Intereft propofed^ 

VII. The Operation in this Cafe is the fame in 

every refpeft with that in the former Cafe, only 

whereas in the laft Cafe you fubftraded the Log. 

of the Rate lefs i, from the Log. of the Incrcaie 

of I / lefs I, (o in this you tcvuft. CuV>^t2.S. tl\e Log. 

of the J/Jcreafe of i /. lets 1 ?tom tVv^Vo^,. oflxJcv^ 

/e/5 J, as in thefoWowltva'E-^^^^!'^^- ^ ^ 



'# 
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Quefi. 8. There is 705 /. due at the end of 7 
ears 60 come, I demand Avbac Annuity to cont- 
inue 7 Tears, the fame v^ill purchafe, Compound 
Qterefl being allowed at 8 per Cent. Facit 
9.01 y 1=^79 /. o X. 4 d. fere, as you may find if 
ou obferve 

The Operation by the Logarithms. 

^he Log. of (1.08) the propo-? -> 

fed Rite -— — i °-°"4H?„„it. 

The propofed Time 73 

The Log. of the Increafe of i /. 7 ^ ^ ^ ^o 
for 7 Years 1.738 i ^-^339^8 

•08— i=.o8 its Log, —2.903090? r I 

.7138-1=7138 its Log. -1.8535775^"^^- 

r'he Log. of the Value of i /. — 1.050513^' 
^Monf'^'^i^^^— 

?*heLog. ofthePurch. (79.015) 1.898702 
i^hich is 79 /. o /. ^d.fere. 

Queftions of this Nature may be folved at two 
!)perations, by the fecond and fixth Cafes : Firft, 
7 the Rule in the fecond Cafe^ find the prefenc 
(rorth of the Sum propounded ; then by the fixth, 
^nd what Annuity fuch a Sum will purchafe. 

CASE V. 

rofind the prefent Worth of an Annuity, to continue 
any Term of Tears, howfoever payable, viz. either 
Tearly, Half-yearly, or Quarterly, Rebate beif^ 
allowed at any Rate per Cent. 

VIIL Find out the LogatiiV\tx\ cA ^^ "^^xr.^ 
nd multiply it by the numter ot "i^ux^ Qt^^«- 
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ters, according as the Annuity i% payable^ and 
that will produce the Logarithm of the lacreafd 
of I Z. for the propofed Time ; to which add th6 
Log. of the Rate made leis by x, and fubftraS that: 
Sum from the Log. of the Increafe of i /• made 
lefs by I, fo fhall the Remainder be the Log. 6F 
the prefent worth of i /.Annuity, for the Time* 
propofed > to which add the Logarithm of the 
propofed Annuity, and the Sum will be the Lo- 
garithm of the prefent worth of the given Annui-- 
ty : as for Example. 

Quefi* 9. What is the prefent worth of an An- 
nuity of 30 /. payable by yearly Payments, and 
to continue 30 Years, allowing Rebate after the 
Rate of ^ fer Cent, per Anntm? Facit 337/. 14 /• 
9 f J. as appears in 

The Operation by the Logarithms. 
The Log. of (1.08) the prop. Rate 0.033424 j , 
The Term of Years 30S °^^'^- 

The Log. of (10.053 '•) the In- > , ^ -> 

creafe of I /. for 30 Tears. S ''^^^7^0/3^ 
The Log. of (80) the Rate lefs 1—2.903090 J 

— 1^05810 fubft - 
The Log. of 10.053— .1=5^.053 0.957272 

The Log. of the prefent worth > ^ -v 

of I /.Annuity 3 S ''"'^'^^'Cjj 

The Log. of (30) the propofed ? ^ ,^^,^, C* 
Annuity 1 i M77"0 

The Log. of (3 3 7.74^ the prc-^ 
fent worth of the propofedv 2.528585 

vbicbisuiL 141* 9 1 i. .. . ^ 




S. ^ ArfificuU ArUbmetkL it^t 

C A S E VI. 

I mt vsbat Annmty to cimtinue mtf lirm cf 
f , any given Sum of Mmej vnilfurcht^ at 
Rate ofijomfound Interefi. 

When yott would know what Atmuity aay 
Sum will purchafe; iirft (as in the fiweg<>- 
lies) find out the Logarithm of the Rate, 
multiply by the propofed Time, fo will 
roduQ: be the Logarithm of the Increafe 

to which add the Logarithm of the Ratcf 
efs by 1 9 m& from that Sum fubftraft the 
thm of the faid Increafe of i /. made kfs 
fo will the Remainder be the Logandim 
Lt I /. will purchafe for the propofed time ; 
ch if you add the Logarithm of the given 
tfe-Money, the Sum will be the Log^ehm 

Annuity that the given Sum will pur* 

as for Example. 
1 lo. What Annuity to continue 7 YetrJ, 
iya|;)le by quarterly Payments, will 24^ /. 
le, aliowiiig Rebate at S fer Cent f Pack 
^ /. 



The 
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The Operation by the Logarithms. 

The Log. of 1.08 the given! 

Rate fer Annum — r-^?34H 

which divided by 4)gi ves the log.-> ^ A 
of (f.oi94>) the Rate ^^r4uar./^-^''^5^^>muI^ 
The Quarters in 7 Years — — 28^ 

^55848 
1^712 



The Log. of the Increafe of i /. ? ^^ 

for 28 Quarters, wic. 1.7138S ^-^^'P^^^^d 
i.oi5^4-^i=.oi94 its Log. —2.287801^ 

' Sum— 2^52 1759^ 
1.7138— i=;.7i38 its Log. — .i-8j3577>fubt. 

The Log. of the purchafe of i /.— 2.568192 > ^ 
The Log. of the prop. Sum 264 2.421604S 

TheLog. of (12.297) the An-> 
. nuity which the faid Sum^ 1.089796 

will purchafe ' -^ 

which Js 12 /. 5 X. 11 \ d. 

• 

More variety of Queftions might be ilatedj 
but thefe to the Ingenious are fufficienc. 
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Algebraical Arithmetick : 

CONTAINING 

le Dodrine of Compofing aAd Rdblvii^ 

ID E QIJ A T I O N ; with all other Rules 
requifite for the underftanding of that myfte* 
rious Art, iaccordiag to the Method ufed by 
Mr* John K e r s e r, in his incomparable 
treatife o( ALGEBRA. 



ito foribus Academia? infcribi juffit; Nemo 
Arithmetices ignarus hie Ijjgrediatur* 
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AlgebraicalDefinilions. 

C H A p. I. 

'jincerrin^ the ConfirulUm of Cojfick 
Towers, and the Way <f ettpr effing 
them hy Letters, together with the 
Signification of all JuchCharailers 
or Marks as are ufid in the enjiiing 
Treatife. 

^ H E Analytical kn, generally called 

'^1 Algebra,' is chat by which, when a 

i Problem or hard Queftion is pro* 

I pounded, we afllime the Qpaotity or 

I Number fought, as if ic were really 

Down ; and with this aflumed QaandCY^ vsA 

le Qaiaciry or Quaocicies glveD, '^c igxt^^^ 

T a '^A 
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by undeniable Confequences, until tbc Quantity 
firft aflbmed is found to be equal to fome Quan- 
tity or Quantities really known, and ]s there*> 
fore itfelf alfo knofwn. 

II. Algebra \% either Numeral or Literal* 

III. Numeral Algebra is fo called, becaufc lU ; 
the given Quantities in any Queftion are expref- ; 
fed by natural Numbers, and the Number or | 
Quantityofougkt \% foMy reprefented by (bmo I 
Letter or Chan^eri takea at tfa^pteafiire of the j 
Artid ! 

IV. Literal Algebra 19 £> calted> becaufewhei 
a Qiieftion is refolved after this Method, tht 
known br given Quantities as well as theuo* 
known, are alh exprefled by Letters. of theAl- 
phabet> or fome other convenient Marks or Cha* 
yafiers }' audthis \% alfo called Specious AlgsiM 
And when a Quellion is refolved a6:er thi»maii- 
ner, at the end of the Operation^ there is dif' 
covered i Canon, dire£Hfng hew th9 C^efiioo 
propefed, or any other of the like naturey may 
be foived : and therefore \% Literal Algebra ac* 
counted more excelleiit than Numeral Algebri} 
for that produceth not a Canon withoQt cxitBior* 
dinary difficulty; becaufe the Numbers firft giveo 
are by Arithmetical Operations fo interwovco 
and confounded, that it may feem a Task too te- 
dious for the moft ingenious Artift to trace oat 
their Footfteps. 

V. The Dodrine of Algebra confifts in tht 
knowledge of certain Quantitiest called Coffidr 

-Powers, which we fti^W VmmedA^xOiL^ tnc^\^ 
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VI. In a Series, or Rank of Geometrical Pro- 
porrionils continaed, proceeding from Unity or 
One, whether they be afcending or defcending, 
all the Numbers or Term$ except the firft (which 
is fuppofed to be Unaty^ are called Cofilck Num- 
bers or Powiers ; as for Example, in this' Rank 
of coatinual Proportionals, vix^ 1^ 2, 4, 8, 16^ 
32, 64, 128, 255, ^c. the fecopd Term (2) 
is called the Root or ifiri): Powers the third 
Term (4} is called the Square or fecond Power ; 
the fourth Term {%) is called the Cube, or third 
Power; the fifth (16) U called the fiiquadrate, 
or fourth Power j (32J) cjs (he fifth Power, (6^) 
is the fixth Power, 0'c. 

In like manner, if you take ^ Rank of Geome- 
trical Proportionals x:piitinued, and defcending 
bom Unity, viz.. i, fi 4» i> tti tt* &C' or i, 
jfi 7, ^y T^, &c. or I, :^, ^, ^^ &c. The 
Ebcond Term is called the Root or firft Power, 
die third Term is called the fecond Power, 
Che fourth Term is called the third. Power, 



I Whence it is evident that the Square or 
Second Power is generated by the Multiplication 
of the Root or firft Power into itfelf ; and the 
Cube or third Power is generated by multiplying 
the fecond Power by th€ Root, or by multiply- 
ing the Root three times into it felf ; and the Bi- 
^uadrate or fourth Power is produced by mul- 
dplying of the third Power by the. Root, or 
l>y multiplying the Root four times into itfel€ ^ 
ind tbe ifch Power is prodvtc^ b^ ^m>AxV^^^si% 

T 3 ^^ 



278 Algebraical Definitions. Chap, i 

the fourth Power by the Root, (yc As for Ex- 
ample : 

If you take 2 for a Root) multiply it by itfclf, 
it produceth 4 for the Square or fecond Power of 
the Root 2 : Again, multiply 4 by the Root 2, 
and it produceth 8 for the third Power, or Cube 
of the Root 2 : Again, if you multiply the Cube 
8 by the Root 2, it produceth the fourth Power, 
or Biquadrate of the Root 2, &c. 

In Uke manner^ if g were propofed for a Root; 
it being multiplied by itfelf, produceth p for the 
Square, or fecond Power of ; ; and 9 being mul- 
tiplied by the Root 3, produceth 27 for the Cube, 
or third Power of the Root 3, drc 

And alfo if f be propofed for a Root, and it be 
multiplied by itfelf, it produceth I for the Square 
or fecond Power of (the Root)f; and i fthe 
Square) being multiplied by (the Root) f , it pro- 
duceth 4 for the Cube, or third Power of (the 
Root) fi cStc. 

Whence it is evident, that the 4th, 6th, or 7th 
Powers of any Roots may be found our, wldiout 
any refpeft at all had to the intermediate Powers, 
between the Root and the Power required : asi 
fuppofe there were given the Root 3, ' and it 
were required to find the fifth Power of it; I 
take 3, and fet it down 5 times in order, thus, 
3» /> 3i ?3 3> and multiply them all into each 
other, according to the Rule of continual Mul- 
tiplication, and the laft Produft (which is 243) 
is the fifth Power of the Root 3, which was re- 
quired. 

Again, Let it be required to find the fourth 

Po\ier of 5 ; I take 5 , atvd fet it down 4 times, 

tbiiSy 5, 5, y, 5 ; then Ao\ mviVtvjV^ ^Jtv^v cs^- 
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Uy, and find the laft Pri)daa to be 625; 
his the 4th Power ('of the given Root^ %t 
equired. The like may bdobferv*d in the 
3g of any other Power of any odier given 



•• 



[II. If there be a Series of- Geometrical Pro* 
onals continued^ and i^ainft each Powef 

be placed Numbers orderly, reprefenting 
dumber or Degree of Diftance of each Power 
the Root ; fuch Nambars are called the In- 
or Exponents of the Pow« 
^ecaufe they (hew how of- 
ie Root is involved into it 
>r the produfiion of fuch a 
;r ; as in the Rank or Scale 
gebraical Powers placed in 
Margin; proceeding froin 
Loot 2, to the loth Power 
of, which \s X024, under 
\ is written the word Pow- 
and then againft each par- 
r Power, on the Left-Kand^ 
3f,is expreflfed the Index,or 
aentofthat Power, fhew- 
3w often the Root is in-^ 
d or multiplied into it felf, 
educe that Power : As for 
iple ; againf): the Number 

placed the Number tf, 
1 fheweth that 54 \% the 6th Power of its 
, or that its Root is multiplied 6 times into 
\ to produce the Number 64. The like is 
underfiood of any other. 



ewiCe, if any two or mote 

T 4 




^QQft'^Q^ 



pf)ni6n|i$;b9 fid4ed t^efibcr, thetf ^\m wiU be AH 

by^hf ilultipUG^tiaft pf (bofe Powers b«Ioagf« 
i^g (o cliofe E^^ppQ^isor Ipdic^ wU<:h you |44 
together ; as in the foregoing^Table, let it biP J^ 
quired to 6nd out what Power of the Root 2 will 

b^produpfd by muJiiiPiyiflg t%^ (its ytb Fowcr) 
by 8 (it; 3d Power;) in order to whidiliaU 
3 gttd 7, tb^ refpe^vd lodiccs of tbe givi^n Pow^ 
er^i 9iid add them together, md tb^irSumis 10; 
whicb ^PWtth that jtbeiiid Power^ 4od the ytli 
Power 9fany Nurabeiri)r Root b^ng inulupUpi 
togctEer, wilt produce the loth Power of tj^t 
BiiLor ; fo in qur Example^ 128 bettig o^ultiplM 
l|?8^ piroducdth iiDa4> wfaicb is tbe loth Powior 
QrtneR6ot25 

Ift lil(&iaaniiery the Indices j aod $ being add- 
^d togftter, ^nake^jFonanew Expoaeat ; wbicb 
iWwet^ that 1 2 an^ & (the Powens belonging ta 
tfiipiQ* Exponents; being multiplied togetberi 
ipitt-prpdttcc |the 8:th. Rower, viz^j. 25^; as aP' 
peiirlbiy the (faid Table. The like of any 0^ 

5o t^ you fee that the Addition of Indices 
anfwer^ to tjie Multiplication of their corre- 
ipondent Powers. 

^ And in like manjier will the Subtra^on of In- 
dices or Exponents anfwer to th|d Divifion o£ 
their correfpondent Powersy observing alwayi 
to make the Power correfponding to the Subtra- 
hend (or Index to be fubtraded) to be the Di- 
Vifor* 



:IX* WMi ft Q^iUoP is propouoded^ and its 
SeiufiPP h .io^ fe^fched q\xk by the Algebraick 
Atf, ibeNiWJtHpr or M^goitude Toughc isgene- 
riUy jcjljl^d a .E^s^I) ai>d it «auft be reprefented or 
• (l|]t)ificd l>y foiKpe 'Chgradlier or Symbol, as mud 
bo a)^ 9)1 th& Powers proceeding from the faid 
lUjOCft "afiCPrdi^ «> ltJi?0 Teoow of the Queftion ; [ 
in order to which, there may be taken fome Let- 
ter of the Alphabet^ at the pleafure and difcre- 
tion of the Artift, as a^ by Cy or i, &c. to exprefs 
the faid Root : but to avoid confofion in Opera* 
tion, by the commixture of known and unknown 
Quantities, our modern Analyfts have been ac« 
coftomed to afTume Vowels to reprefent unknown 
Quantities, and to put Confonants to (ignify 
known or given Quantities. 

X. If for the Number or Quantity fought there 
be put or affumed the Vowel a^ then its Square 
*mbe////, fhafls, a being multiplied byitfctf, 
produceth auy that is a fquared, or the Square ot 
ay for a times aisaa; and the Cube or third Pow« 
er raifed from the Root ay is aauy that is, a times 
aay is aaa; and the fourth Power accordingly is 
aaaa: and after the fame manner may any higher 
Power of a be fignified* 

In like manner, if for the Quantity or Number 
fought there be aflumed the Letter e^ then ftiall 
the Square raifed therefrom be ecy and the third 
Power eee^ and the fourth Power eeee^ and the 
fifth Power, eeeeey &c. 

Alfo if b>y or any other Confonant be put for 
a given or known Quantity, then its Scjaacc^V^ 
be^^, its Cabe^Mf and its Biquadrax^ bbbb^ ^^lc* 
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But by fome Analyfts the Powers of /i, or aoy 
other Letter, either Vowel or Confonanr, areez- 
preiTed by placing the Index or Exponent of the 
Power in a f mall Char ader, Juft after theSymf- 
bol, even with the Head thereof, vhu. a, a^^a^a^j 
fire, fignify the Root a, its Square, its Cube, and 
its Biquadrate, eirc. which may be further'ezqih 
plified by the following Table. 
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XL The Numbers made ufe of in folving of 
Algebraical Queftions, are either abfolute Num* 
bers, or Numbers prefixed. 

Abfolute Numbers are chofe T^hich are disjond 
from auy kind of Magnitude or Qjianttty, either . 
known or. (unknown) required, but ftand (imply 
of themfelves, without having relation to any 
thing elfe, as 5, 10, 20, 100, i, and |j are cal- 
led abfolute Numbers. 

Numbers prefix'd are fudi as are inimediately 
preHx'd to fome Letter or Letters, fignifying an 
Algebraical Quantity, either known or required) 
fuch-as are la^ 4/1, lo/^, 100^, ka^ ia^ ^aa, 
^bib^ ^a, ^b^; which Numbers fd prefix'd, (&w 
how often the Quantity to which they arc pre- 
fixed, is to be talien, as 4/1 (ignifieth thiat akta ^ 
be taken 4 times, and $bbb, or $P fignifieth 
that the Cube or third Power q( b isto be taken 
5 times, ia is half of ^, and jb is two thirds of 
b. The like is to be underttood of any other. 
And, 

Nbte^ That when you have any Algebraical 
Quantity or Letter or CharaSer, not having any 
Number prefixM to it, then i, or Unity, mnft be 
imagined to be prefix'd, as a, or la^b, or ib, efrc 

XU. As in Vulgar and Decimal Arithmetick, 
fo in Algebraical Arithmetick, the Operations are 
performed either by abfolute Numbers, or by-Al- 
phabetical Charaders, in all the fundameiital 
Rules^i;/?.. Addition, Subtradion, Multiplication, 
Divifion, and the JExtraftion of Roots. And 
note, that 

Where it is required to ^rform the Work 
by abfolute Numpets, t\\eOv«i'«^mc«i\%v^^\tr 
ry rcfpe& the fame as m Coxnmc^^ KsvOcixeft^ 
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dck. But where it is performed by Alphabetic 
cal Letters, there is an abfolute necefScy of ufing 
fome Charaders, to (ignify the Operation: an ^ 
Explanation of which Charaders take as follow* . 
eth. 

XIIL The Charader (+) is a Sign of Affir- 
mation or Addition, whith is placed between 
two Quantities, fignifying that the 2 Numbers or 
Quantities between which it is placed, are to be 
added together, and is as much as to fay plus ; as 
3^^ fignifieth the Sum of 3 and tf, and is as much 
as to fay, 3 plus 6, or 3 more 5, which is p ; and 
^y^.p (ignifieth the Sum of 49 7, and p, which 
is 20 ; fo ^-f'^-f'^ fignifieth the Sum of a^ by and c 

And here note, that when there is no Mark or 
Charader before any Letter or Quantity, then it 
is A jfirmative, and the Mark (4*) isfuppofedto 
ftand before it ; as a is -f* a, or 4* i /i, and b 
is-f- ^, or 4. 1 ^, and bed i% + bed: the like of 
others. 

XIV. This Charafter (— ) is a negati ve Sign, 
and always belongeth to the Quantity or Num-^ 
ber which foUoweth, it denying ft to be, and 
fignifieth a fi&itious Number, or Quantity, \t(s 
than nothing. 

So — 7 is a feigned Number lefs than nothing 
by 7, vizj. as the Height of the Stin above the 
Horizon may be affirmed to be 7 deg. or 4- 7 ^ 
fo when it is depreffed 7 Degrees below the Hori^ 
zon, its Height may be faid to be —-7 deg. that is,, 
7 deg. lefs than nothing. 

But when the faid Sign or Charader is placed 
between two y>f ambers or Quatvtluts, Vt ^\^\- 
£eth that the Number or Quantity viVvvcVv icXvovi*^ 
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€th it, is to be fubtradpd out of fome Number 
or Quantity going before it, as 12—8 fignificth 
that o is to be fubcrafiied but of iz ; or it figni- 
fieth the excefsof 12 above 8^ or the diflferrace 
between 12 and 8, which is 4: fo a — b fignifietb 
the excefs of a above by and it is as much as to 
fay {a lefs b) fo /z+i— r fignifieth that c is to be 
fubtraded from the Sdm of a and b. 

XV. ThisCharaftcr (x) is the Sign of MultiV 
plication^ and fignifieth that the Numbers or 
Quantities between which it is placed, are to be : 
multiplied together; as 4x5 fignifieth the Pro* 
dufi of 4 and 5, which is 20 ; fo 3x5x8 figqifieth 
the Produd of the continual Multiplication of 3, 
5, and iy viz,, 120. 

Likewife ^Xc fignifieth the Produft of the MuU 
tiplication of b by Cy and b%c%d fignifieth the Pror 
dud made by the continual Multiplication oib^ c, 
and df into each other. 

But for the moft part, Analyfis fignify the Mul- 
tiplication of literal Quantities^ by fetting the 
JLetters together like Letters in a Word; zsab 
is the fame with axb, and abc is the fame with 
A>^bxc ; and this is indeed to be preferred before 
the other, as moft convenient and fitteft for 0- 
peration. 

XVI. This Charader (Oo) fignifieth the Diflfe- 
rence between the two Quantities between which 
it is placed, when it is not known in which of 
fhem the Excefs lieth : So booc fignifieth the | 
Difference between b and c, when it is not known 
whether b be greater or leifer than c. j 

YSVL .. 
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XVII. The faid 4 Charaaers defined iji the i Jth, 
I4tjb« i5Ch^ and i6t\i Sedions foregoing, viiu* 
4*> — , X and CO, may pfcentimes have relation 
to fuch a Compound Quantity following the Cha- 
rafier, as hath a Lin e dra wn over, each part of it : 
as for Example, c4-*00i, by which you are to 
underftand, that the Quantity (c) is to be added 
to the Difference between the Quantities {b and d) 
in which of the m foe v er the Excefs lieth. 

Li&ewife ^— ^OOc, which (ignifieth that the 
Diflference between b and r is to be fubtra^ed 
from the Quantity expreffed by a. 

Alfo tfX^-f.^ fignifieth that the S^m of b and c 
is to be multiplied by the Quantity a : where 
take notice, that in regard there is a Line drawn 
over the two Quantities b and c, the Sign x bath 
reference to the Multiplication ^oi a into the 
Quantity c, as well as the Quantity 6, which im- 
mediately followeth it ; but if the faid Line were 
omitted, and the Quantities were thus exprefifed^ 
4ixH-^> it would fignify the Quantity c to be 
added to the ProduA of the Multiplication of a 
and b. 

Furthermore, ^c4-i Ognifieth that the Quan- 
tities c and d are or muft be fubtraded from the 
Quantity b; whereas if there were not a Line 0- 
ver the Quantities c and dj it would fignify that 
the Quantity d is to be added to b^^. 

And rCOi+f fignifieth the Difference between 
the Qiiantity c, and the Sum of d and e i whereas 
ifthe Line were not over d and f, it would fig- 
nify the Quantity e to be added to the Difference 
between c and d. 



XVIII. This Charaacr (/) is a radical Sign, 
and (ignifieth that the Sqciare Root of the Quan- 
tity or Quantities fotlo^inrg it, is to tx; exfraftdij 
as -/ 36 lignifieth the Square Rot^ df jtf, iSfc. 6. 

So i/ fl* lignifieth the Square Root rf «he Pf(y- 
duft of the Qiiau titles a add hj and y^ ^fc if t'te 
Square Root of the ProduS of the'coMimuit Mill^ 
tiplication of the Quadticies of a^ ty add e. 

But when you would reprefenc the Root 6( J 
Power that is higher than a Sqci^e^ then imm^ 
diately after the faid- radfical Si'gn, etprefi fbe 
Index or Exponent of its Power in a ParcathefiB^ 
as followeth, viz,. ^ (?) ^4 figdifreth Ihc Ciib^ 
Root of 64, which is 4 ; y^ (4,) 81 (ignifiefik the 
Biquadrate Root of 81^ viz.. 3. 

Alfo / f 3 j al^f (ignifieth the Cube Root of the 
Produ& of the Multiplication of the QuantitieSi 
a and b ; and ^ (4) ed figmfietb the biquadrate 
Root of the Produd of the Mul tiplication of tilt 
Quantities c and J. 

And the faid radical Sign doth oftentimes be* ' 
long to fuch a Compound Quantity following 
it, as hath a Lin e over every part of it: as for 

Example, -/H-^^g"^^^^'^ ^he Square Root of thf 
Sum of the Quantities h andc ; fo ^ (3) a^i^^ 
fignifieth theCube Root ofthe Remainder^ wbea 
the Quantity c is fubftraSed fromtfie Sum of tfat 

Quantities a andi ; and ^ (4) aa'^P^i figmfr- 
eth the Biquadrate R006 ofthe Remainder) ^bda 
the Quantity e is fubtraded from the Sura of the 
Square of a added to^. 

Likewife a-^y/ ii+c—d fignifieth that t^thc 
Qiiantity /z is to be added the Square Root of the 
/Remainder, when the Qu^nut^ tl \i CWbtraAo^ 
from the Sum of the Scfvate ol x^^ ^^xixvc^\^^ 
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ucid the Qoantity c : And thefe and fuch like are 
ij Analyfls generally called univerfal Roots. 

After the famemadner may be ex prefled the 
an ivcrfal Squ are Root of t-^aa-h-c thus, viz,. 
^{'i)i'*-'yaa^tf which (ignifieth the Square Root of 
the Su m when b is added to the Square Root of 



XIX. This Charader (=; (ignifieth ari Equa- 
don^ or Equality of the Magnitudes, or Qlianti- 
:ies between which it is placed^ and iitiports as 
noch as thefe Words^ viz. 3^4=7, which is as 
nuch as to fay, the Sum of 3 and 4, or 3 -(-4 
i equal toy; fa 7+9=512+4=15 imports that 
he oum ot 7 an^ 9 is equal to the Sum of 12 
ad 43 which is equal to t6; and 9:^=^1 2-— 3, (ig- 
lifieth that 9 is equal td the Excefs of 1 2 a- 
we 3. 

Alfo 4X5=i=2xio=!<J4-4=:20, fignifieth that 
he Reftanglc or Produft of 4x5 is equal to the 
leftangle or Produft of 10x2^ which is equal to' 
he Sum of 16 and 4^ equal to 20. « 

Likewife V=4 fignifieth that the Quoticrit of 
i^ divided by 6, is equal to the Quotient of S 
livided by 2. 

AgaiUf ^+^==c«^^// fignifieth that the Sum of 
I and i is equal to the Excefs of c above d i and 

+ J==J fignifieth that the Sum c and d is c- 
jual to the Qaocieat of / divided b'^ £ \ ^^^ 
-— / (igaiHeth that the Ke6:ang\^ ol \> w^^ 

U ^"^^ 
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c is equal to the Excefs of r above j ^ and 
a:=^V cc^icc'^c fignifieth that a is equal to the 

Remainder, when h or {. is fubtraded from the 
univerfal Square Root cc''\^cc. This will be made 
plain and eafy to the ingenious Praditioner by 
the enfuing Example of this Treatife. . 

XXI. This Charader (cr) ftands for the Word 
(greater) fignifying the Number, or Quantity 
handing on the left*hand of the faid Charader to 
be greater than that on the right-hand thereof; 
as 8cr3 (igniHeth that 8 is greater than 3 : AKo 
a-^-tcc (ighifieth that the Sum of a and t is grea- 
ter than Cj &c. 

XXII. This Gh.aradler (r^) ftands for the 
Word (lefs) and it iignifieth that the Number 6r 
Quantity (landing on the left-hand thereof, is lef* 
fer than that on the right-hand ; as 4-4-3"320i 
— 8 (igniHeth that the Sum of 4 and 3 is lefs than 
the Extefs of 20 above 8. Likewifec — d^d'\'i 
is thus read, i//z.. the Remainder of J being fub- 
traded from c is lefler than the Sum of d and e. 

XXIII. This Charader (: :) is always placed 
in the middle between 4 Geometrical Proportio- 
nals, as in the following Examples, viz,, i : 4 
: : 9 : 18 ^ is thus to be read, viz,, as 2 is to 4, 
fo 9 is to 18: or after the manner of the Rule : 
of 3, if 2 require 4, p will require 18. Alfo 

b : c : : d : e is thus read, as t is to Cf 

fo is d to e. And a-^e : b :: c-f-f^ :— ' 

is as much as to fay, as the Compound Quantity 
a'i-e is to the Quani\t^ t^ fo V^ ^^0>m5Qun4 

2 C^IgM^ 



lantity ^4*^ ^ rf^ Qiiotient 'o( the Compound 

lantity tc-^H being divided by //-|-f. 

- > - . 

XXIV; This Charaaer (-h-) placed after any 
imber of Quantities, exceeding T\vo,declareth 
5 faid Numbers or Qaanticie s after which it is 
iced, to be continual Geometrical Proportio- 
Ib". {6 i, 4, 8; Id, 32, 6/\, "rr^ fignifieth the 
d Numbers to be continual Proportionals Geo- 
;trical 9 for, as 2 is to 4^ fo is 4 to 8, and To is 
to i6y and fo is 16 to 32, and fo is 32 to ^4, 
:. Alio thefe QuantitieSi viz. a. b. c. d* e. "^ 
vcoiftinual PropbrtioiJafj? Geortifeijrical ; for as 
s to ^j fo is c to dy and fo is d to e. 






CHAP. IL 

Addition of Algebraical Integers. 



AS in Common Arithmetick, fo in Alge- 
braical, Addition finds out the Aggre- 
te, or Sum of two .or more given Quan- 
ies, however expreffed, Numerally or Lite- 
ly. 

n. When the Quantities given to be added are 
ke, and have like Signs,' coUcflttVvc '^xxts&^tx'^ 
ffxed to each Quantity into on^ %otci> ^^^ 
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thereto annex the Letter^ or Letters.of any (me 
of the given Quantities^ and then prenx tbe 
Sign of Affirmation or Negation, viz,* + or — ; 
fo (hall the Quantity thus found be the Sum defi- . 
red. 

And here note, that every Quantity vhich 
hath no Number prefix'd to it, is fuppofed to have 
the Number i prefixed i fo is a=^ia. and ^i^. 

Exawfk. 

What is the Sum ofs^-f ^-f ^^? Facit 6b. f&i 
the Sum of the Numbers prefixed to each Qaaa- 
tity, viz.. a I, and 2, is6i to which if I annex 
the Chara^er b^ it will be 6 b^ which mull have 
the Sign -f* prefixed to it, or elfe it mufl be ima- 
gined fo to be, then will -f* ^^ ^ ^^e Sum of tbe 
given Quantities. So is $ab the Sum of 3^ 
-^lab; and — ^d the Sum of ^^3cJ— cJ. 



More Examples of this Rule* 



Qiiantities toS'^^ 
be added. ^^^^ 



aa 



' aa 
'2aa 



^i$abc 

iilabc 
2$abe 



Sum 



6aa I — y^a | '^^iqbc 



III. When the Quantities given to be added 
together are like, but have unlike Signs,- then 
fubtraft the lefler Number prefixed from the 
greater, and to the Remainder annex the Letter 
or Letters by which any one of the given Quan- 
titks is rxpreffed ; and thereto prefix the Sign of 
-/- or — ', according to xV» ^v^ti ^ ^^\ ^^td 
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iber wherein lay theExcefs, fo /hall this new 
atity be the Sum of the Quantities propoun- 



Example. 

5t it be required to add -f-J^^ to— 2ri, the 
will be found to be •+• jcrf ,• for firfl I fub- 
•-!-2 from 4753 wd there remains }^ to which 
ntx cdj fo will there be Zcd^ to which I prefix 
Sign 4^, becaufe it belongs to the Number ;« 
rein lay the Excefs^ io have 1 4* Zed iot the 
required* See thp Work. 



addj+ 



2cd 



Sum 4-3ci 



gain^ if it were required to 

^aa to "^jaa^ the Sum j t 5~7^'* 

Id be found to be-^j/z^ be- c ^a 

\ the Sign — belongs to the -— -^ — 

iber 7 wherein lay the Ex- Sum— 3/1/1 

See the Work in the » - 
gin. 

Mwe Examples of the laft Rule. 



bead- C $abcd 
d t — ^^^^ 



6aae | — iJfK | — 30M 



Sum /^hcd I — j/x/z^ I — /^JJ V — ^6^^^ 

U 3 K^^ 
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And here note, that if the Numbers prefti 
to the -g^wn Quantity be equals and they h 
different Signs, their Sum will beoj foifitv 
required to add 4-8^ci to — 8^ci, their Sum ' 
be o, the negative Sign deftroying theaffiri 
rive. 

LVi When the Quatitities given to be added 
move than. 2^ and have different ^igns^ then 
cording to the fecond^ttie of this Chapter^ bi 
the. 'Quantities' hadnglike Signs, into-oneS 
that is, the Affirmative Quantities intaone Si 
and the Negative into another; then byithcfc 
going third Rule, add thofe two Quantities to 
ther, fo /hall their Sum be the Number foughi 

Example. 

Let It be required to add the Sura of 3^^+; 
^^aa — y^^. Firft, by the faid fecond Rule, I f 
the Sum of ^aa-^^-jna to be loaa^ arid the. Sum 
-— 2^/r-r5<^^ ^^ be'^j/x/i*; then by-the-faidth 
Rule, ifind the Sum o£io/?rt— 70^ to be j/w, 
^TfOxt^^fi that I conclude the Siua of 3/1^-fi 
-^latp^^aa to be +3/1^. 

More Examples of this Rule follow. 

+3rc'f •— 2ci '^i^lcd 

—ycc] — 




ycd 



ijbcd 
i 7icd 

— Ucd 



Swh ^ m-scrf y^^bcd 



M 
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V. When the fimple Quantities given to be 
added together, be unlike, then (how many fo- 
ever there be) fet them one after another in the 
(ameLine^ without altering their Si(gns. 

'Example. 

AVhat is the Sum of 4^ added to ^cd? Facit 
4^^-3c(/ for the Sum, 

More Examples of this Rule joUow. 

To be ad- 52^ | ibc \ 9ab 

led I she 



ded. iaa 



Sum ib-^aa | +3^^+-2^i 1 +^^^"4"3*^ 



•%« 



I To be added p ib 



f 



—igh 
^^^rs 



Sum 3^4-2^ — ae I +2^ — j^i — j^rs 



Algebraical Addition of Compound Integers. 

VI. The Addition of Compound Algebraical 
* htegers is eafily performed by the help of the 

foregoing Rules of this Chapter, whether the 
•Compound Quantities to be added are alike, or 

unlike ; as you may eafily perceive by the Work 

of the following Examples. 

Let it be required to find t\\e Swm ol "^^^-VV 
iJid /^-/-i^y their Sumt wiW b^ ?>a-V^ > ^^^ 

u 4 -^ 
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3^-1-5^=8^, and 3^-f"^=::4^,whofe Sum is 8^4-4^1 
by the fecond Rule of this Chapter. 

Alfo the Sum of 6cd'^'ibb and icd—^bb will be 
found to be 8ci— 2^^, for (by the fecond Rule of 
this Chapter^ 6gd'\'2cd=:^^cdy and by the third 
Rule^ the Sum of ^bb—^bb^=z — ibb \ which two 
^ums added together^ by the fifth Rule of this 
Chapter, will be icd-^ibb. 

Moreover, if it were required to fin^ the Sum 
of thefe Compound Quantities, viz,, i^gg-^d 
— 2o and 3^— 3rt+^^> ^^ w^^' J^P i8^-f-5tf--8 ; 
for i^gg'\'lg^i^gg by the fecond Rule, and 
the Sum of 8^-r?/i==5^ by the third Rule, aad by 
the fame 12 — 2o=-«-8, the Sum of which 3 Sums 

^s i8^+5^~8 by ^he fifth Rule of this Chap- 
tier. 

And the Sum of %b'--i6-\-'icd znA 24— 5^*3^^ 
is 3 ^g-4-5ci. And here note, that in fetting 
idown Compound Quantities tp be added toge- 
ther, it matters not which of them you fet firft^ 
fo that to every Quantity there is prefixed its 
proper Sign ,- as 3^-j-^— cc is the fame with b-^-iat 
— cc, and with— cc+^-f-3^, &c. 

More Examples of the Addition of Compound Alge- 
braical Integer s* 



•4cfc— 18+3^^ 
To be added^Sccc-f-i^ — ^ab 

Sccc+-i2-{-6ab 



ioab-^iiaa-^^i 
— SabSaa']-9d • 
— lab — zaa'^id 



mrm 



Sum lycfc+io-f-a^ I o ^%aa-^ 



t<^ 



Dhap. J. SubtraBioHt &c. t^j 

added h^'inf <r1lf 



-•»• 



Sum ^cde-^ydb-^^p \ i^c^^$ej^ab'\'idg 



m m 



ab$ife£s&^jmR% 




CHAP. III. 

SihtraEtion of Algebraick Integer s. 

[Shall not here need to give you a Definitioo of 
. the Nature of Subtraftion, but (hall only give 
ou a genera] Rule for finding out the Remain- 
der, Excefs, or Difference of any two Quanti- 
ies, and that in all Cafes whatfbever. 

I. When a Quantity, fingle or compound, is 
iven to be fubtrafted from another,- then change 
lie Sign or Signs of the Quantity to be fubtrac- 
*d, into the contrary Signs, that is 4- into — , 
nd — into -f- 1 which being done, add the two 
iven Qtiantitie§ togpther by the Rule of the 
iregoing fecond Chapter i fo (hall their Sum be 
le Difference or Remainder fought. 



E.%am^\t 
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Ex am fie i. 

Let it be required to fubtrad ^a from Za. 

The Quantity here given to be fubtrafted is j/i, 
which, according to thefecond Rule of the fecood 
Chapter, is -|-3^> therefore muft its Sign -[-be 
changed into — , fo will it be — j^, which being 
added to Za (by the third Rule of the fecond 
Caiaptcr) their Slcitn will be y^, for %ar*^a=>% 
and is the difference between the Quantities %ay 

and 3^7. 

» 
Example 2. 
\ • 
Let h be reduired to fiibtratt -^^bcirom j^Bc* 
Here becaule— 3^c is the Quantity to be fub** 
tra3ed> therefore muft its Sign '-r be changed iiu 
to -4-^ fo will it be -j-j^c, which being added t| 
4^r, by the fecbildRuIe of the (econd Chaptefi 
chcir Sum is yfc, for ^bc^/\bc==i'jbc \ and fo 
much is the Rem^inder^ when— 3 ^c is fubtraded 

from •4"4^^« 

« 

Example 3 . 
Let it be required to fubtraft~3^A from 

f^bde. 

Here, becaufe— 34^istheQuaritity tobefub- 
traced, therefore muft its Sign — be changed ' 
into+, fo will it be -^jbde, which being added 
to— 9^//^, according to the third Rule of the fe- 
cond Chapter, their Sum will be ^6bde ; for 
'J^lbde—9bde=^^6bde\ and fo much is the Re* 
flj^/nder when — jtde is tubxx3i&.^^ Itorai— gtcfc. 
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Example 4. 

Subtraft icd from %de. The Sign of jri being 
:hanged| it Will be ^3 cii which being added to 
%dey by the fifth Rule of the.fecond Chapter, their 
Sum will be Sir— Jci, which is the Remainder, 
when icd is fubtrafied from 8^. 

Example 5. 

What is the Remainder when ~3^c is fubtrac- 
ted it om led? I^acit ^bc+icd, or 2ci-(-3^c. 

In all which Examples you fee that the Sign of 
the Quantity given to be fubtraded is changed in* 
to the contrary Sign. 

More Examples of SubtraBion of Simpk Aigebrmk 

Integers. 



f « 



Example 6. 
From '^cd 

Subtrad ed 



Example 7. 



• • • > 



i«MiBMa» 



Remainder ^cd-^d \ ^$bc+-Stc 



mmm 



II I ■■ ' ■■ I 



Remainder > ^ , 
ContraSed.y ^^ 



3& 



l«MMiMMM»0H<i 



•«» 



E.^a*m:^ 
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Example 8. 

From +3^ 

Subtraft -^ i^ 



Example 9. 



^^cde-^zcde 



< 



Remainder ^da-^Ja 



*•■ 



And when it is required to fubtrad a Com-t 
poupd Integer from a Compound Intejger^ the 
Operation will not in any wife di£fer m)m the 
formers obferving always to change + into --, 
and — into +, as will appear by the following 
Examples. 

Example io» 

From 3^+4^ let it be required to fubtriA 
Oiz— ^- Here la-^ being the Quantity to be fub- 
traded from the otber^ its Signs muft be changed 
into the contrary Signs; and then inftead of 
tor^ you will have ^la-^l^, which being added 
to 3/i4*4^»^he Sum will be a+ 5^=3 tf+4A^2ii+*i 
and fo much is the Remainder, when Subtra^ioQ 
is performed according to the Tenour of the Qjioif 
tion. See the Work laid down as foUoweth. 



'^t^JSD^ 
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From 3/x+4^ 

Subtraft za^b 



Remainder 3/1+4^—2/14** 



Remainder 7 , 
contraaed S ''+'^* 



Example II. 



rom 3/2/2— ^iJc+o* let it be required to fub- 
t aa'^iab-'^'idc. The Quantity here given 
i)e fubtrafted is /2/St-f-3/z^3/it9 Trhofe Signs 
ig changed, it will then^be—/i/i— 3/1^+3 //c, 
ch being added to laaP'idc-^^ib^ the Sum 
be ^aa^2dc'-\-ab'^aa'-^iab^^dCf which ac- 
ling to the (ixch Rule of the (econd Chapter, 
[ual to 2/2/z+ic-- 2.0*. See the following O- 
Ltion« 

rom 3/1/2— 2 ^f+/2^ 

ibtraft /i//-f-3/2*— 3//c 



«• 



emainder 3/2/1— 2//c+/i*— /i/x— 3/i*+-3//c 

emainder > _, , , 
mtrafted S ^'W+^^a^* 

ut when the given Quantities are unlike, then 
s the Quantity to be fubtraded immediately 
• the Quantity out of which it is to be fubtrac- 
in the fame Line, changing its Signs •, which 
Quantity, when thefaid Quantity isfo annex- 
is the Remainder required ; which will admit 
o Contra&ion, becaufe the Qufcx\t\t,% «^ 
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Example ii* 

Let it be required to fubtraft ^ab^^zi 
qlc^6cd. The Quantity given to be fub 
is 'iab+^auy which annexed to the othei 
Quantity, changing its Signs, will give 7 
^lab-^iaay which is the Remainder re 
See the following Work. 

From 7tc'^6cd 

Subtrad soHriaa 

« t I T 

Remainder 7^c-|-<^^^— 3«^— 2a/j 



'Itm 



More Exawfles of SuhraEiion in Connotate 

hraick Integers. 

From ^act\-ibc' V Srd^^dc 

Subtraft 2aa+^c \ -^ird—pcd 

Remain, ^aar^-ik — zaaSk \ 8r^— jic+ai 



Rem. 
cont 



*? aa-'^h I iord+6dc 



m »Maaa«aMMH« ^^ 



From 6ace+s<^d—k 
Subtra& ^ce^cd^-^^k 



Remain, dacehscd-^k-^ace^cd-^^tc 

' , -, _ ■ - 

ron?* I 2ace+4cd+4ic 



CQnt. 
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xmain. 3aa--2bc+^ab^2aar]-2bcr\rab 



Lem. y > . , 



ont 



■» 



lubtraft 5«* . 



I icd+$a 



«k 



lemain. S^H-J^c— 3J-f5^*l3c^+5/r-2tfH-Jc 

As in Natural Arichmetick^ the Remainder and 
^e Sum fubtraded being added together will be 
jual to the Number from which the Subtraftion 
;made^ (o it is likewife in Algebraical Arith- 
letick; for if you add the remaining Qaan- 
:ty to the Quantity fubtraded, the Sum will be 
^ual to the Quantity out of which the Subtrac- 
on is made. As in the firft Example of this 
Chapter ; where it is required to fabtrad ja 
*oin 8^/, and the Remainder is ^a j now if to $a 
ou add Say the Sum will be 5^+3^=^821. And 
I the twelfth Example, where it is required to 
ibtraft 3 ^^+2^^ from jbc+^cd, the Remainder 

found to bo jk+Scd—Sah-iaa; to which 
' you add the Number fubtrafted, viz,. 3a6-{- 
2aj the Sum will be jk^6cd, equal to the gi- 
m Quantity out of which Subtraftion is maoe; 
•r sairi-iaa being added to— jafc—iaa^ ^t;^ ^^- 
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ftroy each other, becaufe their Signs are tnfUfce. 
And this may ferve for a fufficient (and indeed 
the only) Proof of the Work. 













C H A p. IV. 

Multiplication ofAlgehraick Integers. 

I T N Multipiicatioo of Algebraical Qaantf ties^ 

X there are always two Quantities given, to ; 
find out a third. 

I 

IL The two Quantities given are called the 
Faftors, and the third Quantity invented or found 
by the (aid Fadiors^ is called the Produfi^ Fa&, or 
Redangle. 

III. When the given FaSors are fitigle Quan- 
tities, alike or unlike, if they have not natural I 
Numbers prefixed to them, the Fad is difcovtr- 
cd at firft fight, and is performed by Joining 
both the Quantities together in one, withotit 
any Charafter -between them, like Letters irt i 
Word. 

But fpecial regard muft be had to the Signs of 
the given Quantities, m iSX Vvcas cd Multipli- 
cation, whether bv Slmv^^ ot Com^^>3sA^^ 
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ties^ and whether with or without Numbers 
efixed to them, the Nature of the Produft 
holly depending thereupon, vix,. If the Signs 
- the Quantities to be multiplied together be 
ike, that is, both -|-, or both — , then the Sign 
: the Produft or Fad will be -|- ,• but if they be 
: different kinds, viz^. the one -f-9 and the o- 
isr*-^, then the Sign of the Produd will be *— ^ 
i you will find by the feveral Examples foUow- 

Example i. What is the Produft of a multi- 
led by ^ .^ Facit at. 

Here becaufe both thePa&ors^e lignedwith 
•s therefore the Sign of the Produft is -f-* 
In like manner, it the given Fadors had been 
tf and«-^9 the Produft would have been {ab 
' ba) the fame as before, becaufe the Signs of 
e Fadors are both alike, viz.. both — . 
But if the given Fa&ors had been + a and 
*, or ~/i and -f-*, then the Produft or Fad 
puld have been ^ba or — -/z^, becaufe the Signs 
the Fadors are unlike, viz.* the one -(^ and 
e other ~ : Obferve the Uke in all Cafes what- 
ever. 

Examfk 2. What is the Produd of abc multi- 

cd by cd f Facit abccd or + abccd. 

And if you had been ta multiply — /lic by — c^ 

5 Piiodud would have been the fame, viz^ abccdy 

'^abccd* 

But if the Fadors had been -^abc by 4* ^4> or * 

abc by — ^^, then the Fad ' would have been 

abccdy becaufe the Signs of the Fadors axo 

like. 
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Mwe E^amplis of the like Mature. 

Multiplicand *^at | -wic j — .^/ 
. Multiplier - ^^di | -^wav j +aaf 



mtf^i^tm^mmi^m'mmt^i^ymmmm 



TheProduft -^^aakde | --^Si^c {'^•iuuniff 



^r''r»m''^imm9^mmnmmmmmm^iir^^it^^' 



IV. When the Quantities given to be muki* 
plied are Hngle^ or fimple Quantities) (whether 
alike^ or unlike>) having natural Numbers pre- 
fixed to the m, then in luch Ca&s let the iiatiiriil 
Nnmbers be multiplied together^ and to their 
Produd annex the Prodiift of the given Algebrai- 
cal Quantities, thoy being multiplied togetltfr, 
aa in the laft Rule, fo dull this new Quanciqr 
Sounds be the Produft required ; is in the fbl*' 
lowing Eseamples. 

. Examfle i. Let it he required to multiply }« 
byju. 

Fiiil, I multiply the Numbers pr^xed to hem 
Quantities^ the one by the otbcr, viz.- 9 by h 
and their Produd is 27, to which I annex the 
Letters contained in both Qi^iantities, viz.. a&y 
and tiiey make zjaa^ which is the ProduA^ or 
Fad required. 



Bxampb i. Let it be requirod M multiply Jtfit 

^ by 4*. Here, firft, I multiply the Numhdrspw 

* fixed together^ vkh. 3 and 4, and they makn ti ; 

to uahtch Produd I annex the Lexters of hail^ 

Qoaittitics givcq» viz^ aa. and b, and they mak* 

t2aaHoT the Produ& tec|^\x^dL. 



'&y;Q»oi 



Example 3. What is nbe IVcidufi; of '^ak by 

HcrQ^. firft,,! mukipl^y the gUrea^ Numbers pro* 
Rxed, viz.. 3 and 5, and they produce 1 5, to \^hich 
[ annex the Letters in both the Quantities, viz,. 
abcSindcdj and they make i$akcdj to which I 
prefix the Sign 4^ becdufe^ tti^Sigos of tibe given 
Qtoantixtes were both alibe^ viz^. -^1 smdk then 
wtU tbeJProdti^b or Fa^ h^-^iiatcwl. 

Esamfk 4. What is the Erodui^ of J^at mvi* 
by -r-^icd I 
multipty the Neunbevs prefi3»Bd» ^ii^* ^ 
and j^ and t&e Ptocbifit i^ x8» to^ \ivlMcb I axmex 
the Letters in both the given Quantit^i^s^ ok wA 
cdj and it makes iSaicdy to which I prefix the 
Sign — Cbecaufe the Sigoa-qf the Fadors were un- 
like, viz,, the one 4-, and the other — ) and 
Iben the Pfbdittft will ho ~ i^ft^db 

Mtw Bxantpks of the UktNbtme. 

Uultapltfand 8J^ I 48^ I oo^ L 14;^ 
iitilciplier 6*s \ 6f \ \ 6 



'Hl»f»»>^^-^i^F*^w^—W>— ■ i iiii» 



V« When Compound Quantities are to be muN 
tiplied, the Operation ('in effeft) is the fame 
with Multiplication of fimple Quantities deli- 
vered in the foregoing Rules, for you are to mul- 
tiply every particular Quantity in the Multi- 
plicand, by each particular Quantity in the Mul- 
tij^ieF, (not regarding whether you begin the 
Work at the ri^h t-hand or the \^%^ ^tAl ^^tl 
fef Che fever al Produfts be loined xo%^>3ci^^ ^R.- 

X 2 c«eics« 
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cording to the Rules of the Algebraical Addition^ 
and that Sum will be the Produft required. The 
following Examples will make the Rule plain. 

/ Example i. ^ 

In the firft place let it be required to multiply 
a Compound Quantity by a Simple, viz.. /i&-)-i 
by a. And in order thereto, firft T multiply ^ 
into aby and the Produfi: is-^^^, and then into i^ 
and it produceth ady fo is aab-\-ad the Produft 
required j each Member of the Produft being Af- ' 
firmative, becaufe all Parts of the Faftors were 
Affirmative. 

Example 2» 

Let it be required to multiply aa-^ab^ by *. 

* The Produft of aa by 

Multiply /irt+/i^— c b is aab^ and the Pro- 

by b duft of ab by b is att% 

-— — ■ and the Produft of -^ 

Produft aab'^abb'-bc by b is ~ci ; all whidi 

particular Produfts be- 
ing- joined, and one Compound Quantity compo* 
fed thereof, it will give aab-^^abb^bc for the 
Produft required. See the Work in the Margin. 



ExamfU 
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Example 3. Let it be required to multiply the 

Compound Quantity ar\^dg by the Compound 

Quantity c+i. 

• 
Mdltiply ac-^-dg 

by c+^ 



•■ 



acc^dg 
acdJ^ddg 



Produd acc'^dg-\^acd"hddg 



Firft, multiply each Member of the Multipli- 
and by c, and /the Produft is acc+cdg i then 
lultiply each Member of the Multiplicand by d, 
nd the ProduQ: is acd^ddg ; wMch two troduds 
eing joined together, by. the Rule of Algebraical 
addition, the Sum is acc^dg+acd-^ddg^ which 
I the Product required, as appears by the Ope- 
ition. 

Example 4* What is the Produd of dari-ic tajal^ 
iplied by dar^alf P ' 

Multiply dar\4fc 

by da-^ab 



<mmmK0»» 



ddaarhdabc 

'-'^adi'^^hi^ 

f ■ ■ 

Produft ddaa+dabc—aadl'^abk 



9 

Firft, Multiply the MuItigUcatvd darVttVii^ ^ 
he £r/l Member of theMultipVlet) a.TvdiVX. '^xor; 
ceth dJaa+daie 4 thien multiplv t\v« ta.\ArVAx^»-- 
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plicand by — j& (tbcf^coitd Member of the Mul- 
tiplier) and it prodaceth ^^aadb-^abbci whid 
two Quantities being joined together^ give 
ddaa-^dak — aadb—abbc for the Prodi)£i: required : 
as you may fee in the Operation. 

Example y. What is the Produd of tf+i-v 
multiplied by a-^b-^f 



Multiply a 

by a-^b 



-fvj^+.ii — be 

— ^^ — tf+CC 

Produd: .aa-i^xab-^iac-^b — ibc-^c 

Firft, Multiply each Member of the Multipli- 
cand by a (the iirft Member of the Multiplier) 
and it produceth aa^ab-^-ac ; tiien dmhipW euft 
faid Member in the Multiplicand by b {mt id 
Member of the Multiplier) and it produceth 
ab-^bb — be ; then multiply each Member of the 
faid Multiplicand by — c f the third and laft Mem- 
ber of the Multijplicr) and the Produft is -wif 
— bo-\'cc ; which faid three Produ&s being joio- 
ed together, according to ihe Rules of Algebrai- 
cal Additioo, Wiff give ^i^+ 2iJ— i^c-f-^^— 2^ 
-f-cr, which is the Square of a-^-b—c^ or Prcduft 
required, as appears oy the whole Operation. 

Axj4if there are natural Numbers prefixed to 
My of the Compoutid Quwuu^^ the Operation 
win flot be difetcnt frota xVvt text.yAXi^\y»g"^ - 
phs of this Rule, ttgatdV«iVcv%Ya^A^^^'w*^ 
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Lule of this Chapter ,• as wfll appear by the fol- 
>wiiig Example. 

Exantple 6. What is the Produft of 3*+-2c 
iidtjplied by 4iJ.^3c ? 

Multiplicand ib^ic 
Mnltiplier 4*-*3^ 

1 2bb'\'%bc 

Produft tiib'^o'^cc 

I .Mil '\i ^mmM^mmtk^ 

I 

Firft, by the fourth Rale, mnhiply each Mem- 
^r of (3 b-^ic) the Mnlti^icaiid by 4^> Md tlM 
odnd is 12 ^H'^fc $ thenmuttipiy the faid Mul- 
plicand by -^3c, and tht ^odu^ it ^^bi^^cc^ 
fiich being added to izblh^tbc^ the SttM witt bd 
bb^bc-^dcc, whidh is the ProUuft required. 

Example 7. Whit It the Pttifdtift of 2a+^^*"^ 
iltiplied by 2/T— y ? 

Multiply 2/T«f"2ps?-9 
by 2/?-— 5 



— lo/i — loi^Hifey 



■MpOrflrtwiiSM 



Produd 4/1/1+4/j^*— 2diiM-^Oi4'4<> 

tth 4aa4^/^ai^l6ai for ^a^^cC==^^f^ ^ ^^^ 
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2a%2e^4aey and 2^x— 8= — i6a^ which is mark- 
ed with—, becaufe the Signs of the Fadors are 
unlike, viz.. — 8 and +2^' Secondly, za-^ie-^ 
being multiplied by — 5, produceth — loa-^ioe 
4-40 ; for — 5x4-2^*=^"^io^> and _5X-f-2^ 
= — 10^, and — 5K— 8z=:-)-4o, all which Quan- 
tities being joined together by the Rules or Al- 
gebraical Addition will give -^^a-^-^^ae^ida 
_io^4*4o» which is the Produft required. See 
the Work. 

More Examples in Multiplication of Compound Al' - 

gebraical Integers, 
Multiplicand il^ic ^cd-^^b-^S 

Multiplier 3^ 8 



Produft 9kb^6bc \ 24ci-f-3^4^4* 

Mult iplicand zab'\^bcd 
Multiplier 3 ab^bcd 



"*» 



6aabb'-^^bbacd 
-^ibbacd^bccdd 



Prod uft 6aabb'-\'bbacd^bccdd 



Mult, sa-^bb — 1 5 
Mult. 4^— (5c — ^ 



^ 



iiaa'^jt^bb'^^^ 

•— X2a— 4^^64 



Produft i2«44-44^^— >7^ii-^i 9dC''^hbc^^6c'-^^b'\'64- 



i%<^)^aa" 



\ 



\fcsiCRw- 
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Itiplicand iab^^c—zii . < ; 
ItipUer lab—lcc—a 



I . •■»■«■ 



l«M 



^^abce'^i2c^'\'6acc . 
—3 aabr'^acc'^' laa 



—m «i 



luft Saabh — ahcc — jdai-^ii f*-}-24f ^4-244 



9^^^mmmmm^ 
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^'iv'tfion of Algehrakk Integers, 

t 

[N Divifion in Algebraical (as in Divifion 
in Common Arithpaetick^ there are two 
antities given to find oiit a third; which 
antity fought is called the Quote, or Quo- 
it ,• and of the Quantities given, that which 
> be divided is called the Dividend, and the 
mtity by which it is to be divided is called 
Divifor. ^ 

I. When it is Required to divide one Number 
^antity by another, if you place the Divi- 
d for the Numerator, and the Divifor for the 
lominator of a Fradion, that Fra*aion fo 
ipofed is equal to the Quotletit tVv^x ^c$v3\^ 



Quancicy is to be divided by another, 
<iiantity that is the Dividend, for the Ni 
of a FraAion, and the Quantity chat is t 
for, for the Denominator. 

So if ic were required to divide tbe (} 
by the Quantity a, I would place thnn ti 
*, which figni6eth the Quotient of j 
by a. 

In like maanq', if it were required ti 

ah by cd^ the Quotient would be — ^ ani 
were t6 be divided by .^d^ the Qpotientv 
»- ; an4 if ^cd were to be divided by 
QuotieDt would be — . 

The fame is to be obferved in Divifioa 
pound Algebraical Integers ; for if it wel 
red to divide a-\-t by c, the QaotienC ^ 

— ; and if sb were to be divided bv 
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Examples of Divifiou accgrding to the f^re- 

SHfig Rule. 



idend cd 
ifor fg 



cd 



)tient 



idend a^b 
ifor 3*' 



)tient 



ib\ 



I 



«i 



lice I 
15* I 






mt 



I Sdce I iaa-he-^f 



fg 1 15* I n-f-i^-c 



7CC 



I 



6aa 
3 



A^^ I 15^^ 1 6aa 



■«! 



7CC 



[. When in any Quotient that is expreiTed ac* 
iing to the foregoing Rule^ there are the 
e Letter or Letters repeated in every Part or 
mber of the Numerator and Denominator^ you 
1 cancel fuch Letter or Letters ; but be fure 
: what you cancel in one Part, you cancel the 
f fame in all the reft : fo (hall this new Quan- 
be a true Quotient, equivalent to what it was 
Dre the faid jLetters were cancelled. 

Ixample. What is the Quotient of bd di- 
^d by b ? According to the foregoing* 

[e. the Quotient is—; but becaufe the Letter 

found both in the Numerator '^n^ Vti >^^ 
vminator, therefore cancel h va \>q;Ocw o\ 



3i5 ^ivtfion of { 

them, and then you will find the Quoti 
d, for \^ =rf. 

Again, let it be required to divide 

by acd^ the Quotient is -^^ ; and bee. 

Letter a is found in ^\try Member of i 
merator and Denomiiiator, caft it out < 

one, and then you will have 77 for th( 
ticnf. ^ 

Likewife if you were to divide ah'^. 
by ahi -*- abf^ the jQuocient you will fin 

— ^— ^ which being contraaed by ca 
at in each Member of the Numerator anc 

minator, there will be found j^ for tl 

tient. 

And bb-^ being to be divided by ^, tl 

tient will be-j*^, and by Canceljing bi 
Part, there will be ^ ?f- i for the Quotient 

viated for • = •-, and by cancelli 

b lb 

every Part, there will be~— and— — =2:/ 

I I 

- The fame is to be obferved whether tli 

be .+- or— : So if it be required to di) 

•♦- cbe l>y bde-^-bce^ the Qiiotient will be - 

And becaufe be isTound in each Quantity, 
'eel it, and the Quotient contrafted or abl 

ted will be found to be r^* 
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Examples of ContraSiiom or Abhreviatiom- /n 
)ifion oj. Algebraick Integers^ according . tg^ life 
going Rule. 



ridend a<id 
/ifx)r aa 



aaa 



orient—— 
aa 
orient 7 
itraaedj"^. 



dA — ak-^a 
a 

ad — ak-^a 



I 



hcd +- crd 
cgd — cntd 






r; 



^ 



V— it 



71 



icd -^ crd «rv'^: 



cgd^-^cmd 



f ' 



I ;?::% 



\ 



• -^ 



J .J 



. If when it is required to divide a fiingto 
impound Algebraic^ Quantity by afitnple 
tity, thertJ be prefixed to every Membec>ia 
3er, or Numbers, that may be divided by 
>ther Number without any Remainder, then 
d of the given prefixed Numbers, prefix the 
ent of eaih of the faid Numbers divided 
; faid commonrMeafurer, not neglefting to 
1 any Letter that may be found in each part 
J Numerator-and Denominator, accofoing 
J foregoing third Rule* As for Example. 

^ide i6k by 4^- Here, ' according to 

iregoing Rule, the Quotient is — — ; but 

4^ 
!e the prefixed Numbers i5 and 4 will 
of 4 for a common Meafure, therefore 
de them both by 4, and the Quotients 
. and I, which I prefix to X.V\e ^wvcl ' 
rcjes joHead of 16 and a^ atvd t\v^tk xk\^ 



m^ 
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Quotient will be fj-, or ^ ; and becaoTe t 
contained both in the Kumeratof and Deo 

minator, cancel it ,- fo have you ^=4c for . t 
Quotient required. 

Moreover, i$atc -*- izbd being given to bei 
vided by zbg% the Quotient will be found t;o 

For, I firft difcover that the prefixed Numbi 
15, 12 and 3) have 3 for their common Mea&i 
by which they being feverally divided^ give j| 
and I, which being prefixed tt> the (aid Qoa 
dties (after b^ which is found in every Quanri( 

is cancelled) there will be ■ for the tri 

Quotient required. ^ 

Mart ExampUs iff ContrnBiQn im Divifion^ accdfi 

ing t^ the two taft Rules. 



by 4^ 1 i^ I itacd 

Quottoot " III " -~-^- 

4A f i6d \ Had 



•«» 



quotient 
cbncrafted 



11 I if 

4 I %d 



tmmWmmm^fm 



V. When, in compound Quantities, one (^ mo 
Letter or Letters is repeated in every Memtx 
then will the remaining Letters in each Q»antf 

e\'Cfl 
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venly divide the iaid cQmpound Qiiaotity with« 
ut any R^maiod^rj and the Quotient vill be 
be Letter or Letters repeated in each Nivnber 
8 aforefaid. K% for £i«<nple 

I. What is the Quotient; <)f ^a-i^cii divided by 
i4r-c/ Here it i^ evident that the Quotient will 
le n; for Proof wherf oft take the Divifor^-n-c, 
tnd ttttitiply by the Quotieot 4^ according to 
;he fifth Rule of the 4th Chapter, and the Pro-» 
Juft will be ^(i*H*ai eqiial to the Pividend. 

^• Likewife, if it \)iere required (o divide 
had-^cad by b-^c^ the Quotient will be found to 
he oij* 

. ^ Alfo by the fame reafoiit if you divide lab^ 
ucdr^tadb by br^eh'dlfy. the (^otient will be 
%a \ and if you divide the Umfi JDividend by 2£~ 
^cd^zib^ tb^ Quotient <;^Ul be 4. 

JMm Exawfks of iif' iika Nature* 

m 

Dividend dai-^ ladc I ^c^ ^cd-^c 
Divifor 6i^ %dc | 4* -h- ji ^t 

Quotient 4 ( c 



The reafon why «-.i is ijie laft Knmber of the 
aft Example is, becaufe — c^ or— ic, is the laft 
!^umber of the Dividend ^ for according to the 
:2th Rule of the firft Chapter, when a Quantity 
lath no Number prefixed to it, it is fuppofed to 
lave the Number i before it. 

And here note) that as in the Multiplication of 
Llgebraick Integers -i- by -^-f and--, by—, produ- 
eth -^-^ and -^ b>^ -^ producetVi ~^ lo vc^ \S\Niv- 
ao, ifym divide ^ bf^^ Qt -^\:il -^1 ^^^ 



^^Wpi^i^WW^— » ^ ' ■^^^■••p 



320 mivijionof - Chap. 5; 

Sign of the Quote will be -^ ; biit if you divide 
-^by — , or — by -^j- the Sign of the Quote will 
be — i fo Mxab be divided b> 3^, the Quote will 
be i, or -^^ ; and if — ?«* be divided by — 3^, the 
Quote wiH be -^h \ for if you multiply —j/i by-^-^, 
the Produft will be— 3/1*; by the third Rule of 
the fourth Chapter foregoing. Alfo if } ou divide 
^3^ by — 3/1, or — 3rt^by-H.3^, the Quotient will 
be ^ \ for -^la being multiplied by — t, pro- 
ducech —3/3^ > and — la being multiplied by — ^i 
produccth -^lah. - 

VL From a due Confideration of the manner 
of operating the Examples of the lafl Rale, a 
way may be difcovered to divide a Compound 
Quantity by a Simple or Compound Quantity, 
and to Hnd out the true Quotient; when it like- 
wife will be a Compound Quantity ,• the Praftice 
of which will be made plain by the following 
Examples. 

■ 
■ 

Example I. Let it be required to divide ha-^u 
by/z. Having placed the Dividend and Divifbr \ 
as is ufual in Vulgar Arithmetick^ and as you fee 
in the following Operation j 

— i^ 



-♦-c/i 



(o) 



then do I fcek V\ovr olitexi a \% ccnxavaed io h 
^the firft Member ot tVve "Dm^wai^ wj^'ficft. ^^ 
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fver is h tinest therefore I pat ^ in tbe Qaotiency 
and thereby I multiply {a) the Divifor, and the 
Produfi h ^bay vhich muft be fubtraded from 
ba in tbe Dividend ; and therefore I change its 
Sign into — ta^ by the firft Rule of tbe 3d Chap- 
ter, and there remaineth o^thcn do I bting down 
^ca the next Member of tbe Dividend, and di- 
vide it by a^ and the Quotient is +^» ^Y which I 
again multiply (a) the Div ifor, and the Produft is 
M, which fubtraded from ca^ there remaineth o : 
and fo the Work of Divifion is ended* and I find 
the Quotient of ^^+ctf, divided by a, to heh -^c; 
for Proof whereof* if you multiply A+c by a (the 
OinTor) the Prodnd wiU be ia>^sa equal to the 
given Dividend* 

Ex^mpk 2* Let it b^ required to divide 

M^^+W^* by lh\^. 

Having difpofed of the Dividend aad Divi for 
in order to the Work, with a crooked Line, be- 
iMod which to place the QMdent, as in Common 
Ajrithmetick) then,, firft, Ifeek bow often A (the 
fifft Member of the Di vifor} is contained in bch 
fthe firft Member of the Dividend) and there a- 
^'ifeth /2, which I put in the Quotient, and there- 
by nuiltipty each Member of the Divifor, viz.* 
H"^) &nd the Produd i^ bor^-zd^ which place un- 
der the two firft Quantities of the Dividend to- 
Vtrards the left-hand, viz,, under ba^a^ and by 
^he firft Rule of the fecond Cliapter,. fubtrad it 
^herefrom, fo will the ReHiaindef be o ; to which 
I bring down the remaining Part o£ the Divi* 
Mend, viz.. be-\^cey and divide be by *, and there 
^rifeth in the Quotient #, by which I multiply 
the whole Divifor A4^ and tVve ^ro^>5^&. v^ 
^^<, which /Jrf>trafied from tVvc "Dm^^^^ 

Y Ve^t^ 
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he^ce^ the Remainder \% o. See the ^ 
Work, as foUoweth. 

Quotient. 

baJ^a 

o o^-\4fe^ce 

be-^ce * 



So that the Quotient is a+e. Now to I 
the Work, multiply the Divifor, *-j-c, b] 
Quotient (a-\^) according to the fifth Ru 
the fourth Chapter, and the Produd you wil 
to be ba-^-ca-^be-^^ej which is equal to the j 
Dividend ; and therefore I conclude the 0| 
tiontobe truly performed. 

Example s. In like manner, if you c 
ba^bd-i^cd^cd-^ae-^de by rt-f-^i the Qu< 
will be found to be b-^-c — e, according to th 
lowing Work : 

Quo 

rt-{-i) ba-^bd'^rca-^d'^ae'^de (^-f^c^ 
ba-^bd 

^ o o-4-frt-|-crf 
-^^a^d 



cy-^ae — de 
^^ae^^de 
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T*he Work of the laft Exavfle explain d. 

In the foregoing Example, firft I divide ba{xht 
rft Member (of the Dividend) by a (the firft 
^antjty or Member of the Divifor) and there a- 
Seth b in the Quotient, which is -f-^ (becaufe 
ie Signs of the Dividend and Divifor are -{-) and 
iereby I multiply the Divifor «+i, and the Pro- 
ud Isba-^bdy which I place under the two firft 
Members of the Dividend, asyou.fee in the Work, 
ad fubtrad it therefrom, and the Remainder is 
, to which I bring down the two next Quanti- 
ics, viz,, ^^d^d. 

Then do I divide ^ca by a^ and there arifeth 
I the Quotient +<^9 Tbecaufe the Dividend and 
Hvifor are both figned 4") •t>y which I multiply 
le faid Divifor, and the Produ&is 4"^/k-4-<^i> 
rhich I place under the Dividend, and fubtraft 
: therefrom, and there remaineth o ; to which I 
anex the two next and laft Members of the Dlvi* 
end, 'viz.n — /i^— rff, and divide — ae by +^, and 
ic Quotient is — e^ (becaufe the Signs of the Di- 
idend and Divifor are ditficrent, viz., the one +, 
nd the other — ) and thereby I multiply the 
rhole Divifor, and the Pnoduft is —/i^—^i?, which 
ibtraded from ( — ae^de) th? Dividend, the Re- 
lainderiso; and fo the Work is finifhed, and 
ie Quotient arifing by this Divifion isb^^e *, 
5 you may prove at your leifure. • 

If the Quantities or Members of the Dividend 
f the foregoing Example are not placed in the 
ime Order that is there expreffed, theEflfedof 
le Operation will be the fame ; as you may fee 
y the foJJowing Work : 



\3fv^^^^ 
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Divifor Dividend QmticQt 

ff^d) ba-\-<a — ae-\-bdr\<d—de (^-' — e 
ha^bd . 

m f II I III. 

H III I 'F ^ i Fl 

■ 

O Q 

Firft, I divide ba by a, and tht QiQte i$ b^ b; 
which I multiply tte Divifor (4-H) M<i the 
FroduA is ka^d^ which I iut>tr{M9; Crom A^^^ 
^nd the Remaindot" is (by the Rule of th« cbint 
Chapter) ^/t4^^^/ih^4Ji which b^iog contr«^ 
by the Rules of Addition, is ca^bd^ (tar +*a apd 
•^^^ expunge etch otb^r) th^n CQ tiii^ ReiMiii" 
der do I briQg down t^e. two next Quaocitm ^i 
the I^itideodf ^'^ mtr-^^^ which beiag aniio«'4 
to the (aid Remaiad^ car^d^ it thw mak^ {iqft% 

Mw Dividual) crt-*^--^f4^ J buf^Waiid-fW 
deftroy dacb otbar^ , ftnd tiierefoi« the DividMl 

contraSwd is ea-^u wbtQh J divide by a^d^ V 

before, atid the QvQtieoC is 4^, by which I im(* 

tiply the Divifor) ao^cl the Produ& is ut\^d^ which 

being fubtra&ed from tfaQ faid Dividual c«--<4f, 

the Remainder ia <(^twtf*^^7*<-fj, which being 

contraftedjis^ne— c<ii!>to which I join the two next 

Quantities in the Dividend, t/%- 4<^-*-^ asd 

it makes —/ir-T(^ri^4frw— vie— /fe (for -•^dwi 

^cd dcftroy each ocherj for a new Diriduali 

v/bich I divide by the Cl\dT)^\&^ a^d^, and 

the Qtote is — e, by yiVucVv \ tcwJiu^Vj ^^XSv 
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[for, and the Produft is — /7f — iip, which fub- 
ra&ed from — ^e— ^ Ctbe Dividual,) the Rc- 
lainder is -^/if-— i/e^-^f-f-Jfcio, and fo the 
(^ork is finifhed, and Ond the Quotient to be 
-|-f — e^ as before. 

But here note, by the wayj that it doth' not 
Iways fall out that you are to divide 
[le firft Member or the Dividual by Note. 
he firft of the Divifor, buf by fome 
ther Member which you can difcover will do the 
/ork without making a Fraftion : as in the fol- 
)wiag Example^ 

« 

Examfh 4. Let it h% required to divide aa-'-ee 
y a'\^. 

Firft^ I divide aa by a^ and there arifeth in the 
^otient Uy by which I multiply the Divifor a-^ey 
ad the ProduS is ga'^^ae, which fubtrafted from 
le Dividend (aor-^ef) the Remainder is- — e^ 
^ae for a Dividual ; and then do I not feek how 
Eten a is contained in ee^ for then the Anfwer 
ould be a Fri&ioni but I divide ^ by its «or* 
ijpondent Divifor 4^f, and there arifeth — ifj 
\ be written in the <%otieot nex( after iiy but 
3t'-|-^, becaufe —divided by + audtes — ; then 
fltolciply the whole DivUbr a^ by — ^» and 
le Produd is -^ae -^ee^ wliich fubtrafied f rdm 
le faid Dividual — ^f— -/z^, the Remainder is Oj, 
^is the Work ended, and I fiid the Quotient to 
5^r-f.* See the Operati*!* 



t 3 ^v^ 
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tarn 



o o 



Example 5. If it were required to divide 
aidJ^aa-^bbd by aa-^hdy the Qjiotient 
be found to be^+*j as appears by the W 

. aa-^hd) aaa'\^bd^baa'\rbbd {a^b 

aaa'\'abd 

O'^^aaJhbbd 
bacb^bd 



' Examfk 6. If aaa'^abb'-\*abd'\4aar^bb 
be divided by tf+^, the Quote will be aa-^b 
as by the Operation : 

«-|^) aaa^-^bb-^^d^baa^bbb-J^bd ( 



«M 



m,m<fahh^abd 



^abd^hd 
^abd+bhd 



Jhap. y . Algebraical Integers. 327 

Eocampk 7. Let it be required to divide 
\aik-\-9hkc^2^cC'\^24^k'\^i6cc by 3 ^f+4^> 
le Quotient will be found to be tfa^4'3^^-|"4^- 
5e the following Operation : 

^ivifor . Dividend QiiOtieiit 

^^^hcc<^l2bcc 



't^l2bcC'^l6cc 



When Algebraical Pivifion, ac(;ording to the 
iiles before delivered, will not exadly perform 
B Work without any Remainder, then you may 
ice the Dividend and Divifor Fradion- wife, 
lich is indeed the mod general Pradice amongft 
gebraifts ; or elfe proceed in Divifion as far as 
u can^ by the preceding Method, and then 
.ce the Remainder for a Numerator over the 
vifor; as in the following Examplet where 
^hhJ^ac is divided by a^y^, and the Quotient 

/j-^i-l , the Remainder being -^ac. 

I f 

1 

ac .. 

Y4 C^K^ 




9 eg R^dttBtMff Cbip.^. 




CHAP. VI. 

* 

The DoArine of AlgebniicRl FraAioos. 

And FIRST. 

Of R^ditSfion. 

m 

I. T T E that intends a confiderable Proficieiocy 
XTX ^ Ais myfierious Art, muft be very 
^ell acquainted vith the Doftrine of Vnlgir 
Fradion^, a mean Kno\v ledge therein not being 
fufficient ^ for all Operations whatToever in AlgCf 
braick Fradions have their dependance tbereopM 
Being wrought in every refpeft as Virfgtr Iw 
tipns, they are to be known by the Rules contiio- 
ed in the feveral Chapters foregoing ; and there 
are very few Queftions folved algebraically, but 
vhat have oqe or more Fradions concerned in their 
Operation. 

To reduce F)ra£tkm^ having mefual DiBOfninatorsj to 
FraSlions of the ffime Value, having a commm 
Denominator. 

n. When you would reduce Algebraical Frac- 
tions to a common Denominator, multiply the 
Numerator of the fird Fra&ion into the Deno- 
/n/nator or Denominators ol xVi^tt&.^lo«Baa\x!Bft 
Frcdu£k )be z Numctatot ec^Vto iSci^^NSB«nwsi 
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of the firft Fradion % likewife multiply the Nu« 
meritors of the fecond^ third* &c. r raftions into 
all the Deoominators except its owa^ and the 
feveral ProduAs (hall be To many new Numera- 
tors ; then multiply all the Denominators conci- 
nually> (b (hall the Produd be a common Deno- 
aiioator to all the Numerators found out , as be- 
fore. 

ExaM0le I. Reduce — and — * to a common 

Denominator. Multiply the Numerator a (of 
the firft Frafiion) into the Denominator (r) 
of the fecond Fra&ion, and the Prodnd is ac^ 
for a Numerator =a 9 then multiply (d) the 
Numerator of the fecond Fraftion into (I) the 
Denominator of the firft, and the Produd is dby 
for a Numerator t:^i; then multiply the Denomi^ 
nators together, vbu* h into c% and the Produd 
(c, is the Denominator common to both the 
Numerators, fo will the two new Fradions be 

m hd m$ m » d 

— and — , for — "=— and — *=r-i 

h he he b he c 

• h c 

Exanale 2. What Fradionsare =:—,*— and — 

c s d 

having an equal or common Denominator? 

ssd hcd eea 

Facit — — and — , for axaxdsssaad, =3 the 

Mi €Md Csd 

^Tumerator a^ and bxcxi=bcd=i the Numerator 
s and r X c X /7 ==: rc^= the Numerator r, and 
i^axisscad, which' is the common Denominator. 



^^ 
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To reduce an Algebraical FraBion to its lotoeflTferms 

Equivalent. 

III. When in the Numerator and Denominator 
of an Algebraical Fraftipn, the fame Letter or 
Letters are contained,then cancel the fameki bocbi 
and if there be any Numbers prefixed, if you can 
difcover any Number that will divide them both, 
ivithout any Remainder, then prefix 'tbofe Quo- 
tients inftead of the Numbers prefix'd before ; fo 
fhall this new Fradion be of the fame Value with 
the Fradion propofed. 

ad ' d ' 

So will — be reduced to — by cancelling rf 

do It 

in the Numerator and Denominator. 

Alfo ~8^ — ^by being reduced to its low- 
eft Terms, will be ^^7^ by cancelling bi in e- 

very part, and dividing the prefixed Numbers b]f 
8. More Examples follow. 

cbd b t i6rbsd ^d 



cde e 



] 



^orsgq ^gq 



ghm 

1-4 =:I-j-WI 



2/!^adc 6c 



I2ader\-i6adb ^e-h^b 



Or if you can (in a Compound Algebraical 

Fradion) difcover a Quantity that will divide 

the Numerator and Denominator without aoy 

Remainder, (accoxAm^ \o \Vt. ^vtxJcv ^\i.^^ rfeft 

£fvh Chapter) then fti^W \>cv^ C^^xv^^X'^^at'^^ 
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w Numerator and a new Denoio^inator, equal 
the Fraftion in its given Terms : as in the fol-* 
wing Examples. 












aaaa^bbb 



aa — hh 



To reduce an Integral Quantitj to an Algehaical' 

FraSiion. 

IV. Multiply the given Quantity J>y the intend- 
i Denominator, fo (haU the Produft be the Nu- 
lerator required : as in the following Examples. 

Let it be required to reduce the Quantity B to 
Fraftion, having ad for its Denominator. To 
which, I multiply the given Quantity B by ad, 
dd the Produd is the Numerator, viz,. Bad, fo 

had bad 

lall — be the Fra&ion required ,• for ^=f . 

ad ad 

Alfo, if it were required to reduce the Quantity 
to a Fradion^ whofe Denominator Ihould be 

■f<, it would be ■ 

V. If it be required to reduce a mixt Quantity 
) a Fraftion, multiply the integral Quantity by 
le Denominator of the fraftional Part, and join 
le Produft to the Numerator of the fraftional 
art^ fo ChalltheSum be t(ie Numer^tot \ ^^£cst 
xample^ ' ^ 



^^^>aR5 



4 

Reduce ^4^+— to an improper Frlft. Multi- 
ply the integral Part a^-t by the Deootoaiator ^ 
and the Produft is da^B ^which being added to the 
Numerator c, makes ^/rf-iS-f-^ for the NnmenT-' 
tor; to which placing d for a Denominator;, it 

gives •— -*=a+^H — for. the Anfwer. 

VI. When you are to exprefs at) Algebraick t 
Integer Fra^on-wife, without anailSgiied Deno- 
minator, then make the given Qiiantity the Nu- 
merator, and I the Denominator. 

So will ab be — and cd will be — and n^-* wiH 



J 



be— -, &c. 

Thefe things are fo plain, that they need nO 
farther Explanation by Examples. 

C H A P. VII. 

Of Addition and Suhtr action of Alg«* 

hraical Fra£iions. 



I. X AT H E N the Frafiions given to be added 

VY together^ have an equal or commoD 

Denominator, add the Numerators together^ 

and place their Suo^ for a Numerator over the 

common Denominator, ^Y\\di ti<&^R ^t^JSd<c^^(hitl 

be the Sum of the civen T5t^&:\oxv^\\wx\5. ^^ 
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e not a common Denominator, reduce them 
the ftcond Ruio of the fixtb Chapter^ and then 
Qced as before* 

Example u What is the Sum of ~ and «*^? Fs^ 

-• For the Sum of the Numerators^ <i;/z». a 
h 

d tfc, is /1+/1C, which placed over the Denomi* 

:or *, gives — r— JFor the Sum required. 

b 

ahe dg 

Example 2. So aJfo the Sum of — and — \rill 

ahc^dg . / / 



'4 



Example j. And the Sum. of — ■>■■■- 

a a 

24 — 1^ V. ■ 44 

d ■ will be found to be — ; for the Sum of 

d . ... d 

5 Numerators is ^+-^— r-i-/j-f-J+-cHh2^ — 2* 
Example 4, What is the Sum of ~ and — ? 

ad'h'Cb i d 

bcit ■ ■ ^ > The.grven Fraftions being reduced to 

rommon Denominator) by the fecond Rule of the 

th Chapter, are — and — whofe Sum is — — . 

hd bd ' u 

a b If 

Example y. What is the Sum of and — f 

dcd-^bbd-^lfb^ bed 

icit ■ " ■ " -— > 



K 
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IL When it is reqaired to gather mixt Quan« 
titles into one Sum, then add the fradional Parts 
together by the foregoing Rule, and likewife 
bring the Integers into one Sum^ and the Stun of 
thefe two Sums will be the Sum required. 

Example. 

ah . 44-^ 

What is the Sum of W-*— and ^ ^"^— — ? ij 

c . ^ t 

The Sum of the Fradions s * 
being added, by the forego- J ^^d^^^'^ h 
ing Rule, is ^ ^^ 

To which Sum if you add 7 ahd'h'CM^ 

the integral Parts of the pro-L^^-^j-|- , _ ■, , ■ 
pounded mixed Quantities,^ * cd* 

the Sum required will be ^ 

■ ■ 
Subtratiion of Algebraical FroEtions. ^ 

III. If the two given Fraftions have not a coflfc^^ fi 
mon Denominator, then reduce them to fuch (by 
thefeCond Rule of the (5th Chapter) then (by the 
Rule of the third Chapter) fubtraft the Nume- 
rator of the Fradion to be fubtrafted frdin the 
Numerator of the other Fraftipa, and place the 
Remainder for a Numerator over the commoo 
Denominator ; which new Fradion ihall be the 
Remainder fought: as in the following Exam- 
ples. 

ah . be 

If you would fubtraft -- from — , take the 

Numerator ah from tVv^ ^wmtx^xot tc^ and the 
JRemainderisfcc— -abj \^Vv\dv>awv^^\^j^^^ wtx^ 
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iomiflator e^ it will give ■ for the Rc- 

ider^ or Difference fought. 

4l-«-^«— ilg 

Ifo, let it be required to fubtraft ■ 

'he Difference of the ") , 1 , « 

nerators of the gi.O^+5^-*4~^^4^^--i8 
Fraftions, is > ;=*r+4c-6^* 

hich Remainder or Difference 
ig made a Numerator to the C ^f +4^— ^'— ^^ 
mon Denominator, will give ( ^^i-^ 
Difference fought, whicti iu 

nd if it were required to fubtrafl: (r\- ■ -^ 

1 ^/7-J — ^' the given mixt Qpantities will (by 

fifth Rule df the fixth. Chapter) be reduced 

and^-^-^-^ ; — 

f c 

^hich Will be redu-'^^^^*'*"^^' 
to thefe Fradions ofi 
Tame Value, having^ and 
)mmon Denomina-(M^4--rrJi— rr^ 

nd if from the Numera- 

caae^rahe you fubtrad / c44f ^I4^^-C4e..wi*.*r^ 
^Tumerator cae-^^ccd^^cb 



B will be given for the\ ^' 

a inder fought^ v/z>. 

2 ^ Vv 



3j5 MulttflicatMi of CfejiK 

la like manner, if from-^ ic be required to fub- 



traft ; firft by the fourth Riilc of the fixth 

■ 

Chapter, reduce the Quantity a to the improper 



fraaional Quantity •— , and therefrom fufatrad 
the given Fraftion— — -, fo will you havcthe Re- 



mainder fonght, which is 



»v^ 





[^^^~'^' 






CHAP. VIII. 

MuhipRcaiion and ^Dwtjhn of jifgc^ 

hraical Fra£fions. 



I. \AT HEN it is required to multiply two Al- 
V V gcbraical Fradktons the one by the o- 
ther, the Work is the fame as in Vulgar Fraftions V 
for i( you multiply the Numerators of the giwa 
Fradions together, and Hkewifc their Denomina- 
tors together, and place their refpefiiive Prod«& 
•for s new Numerator^ and a n^w I>euomiflatQr^ 
that new Fraftion fbail be the Product required. 



TS.i«iMi(i&i.. 



LrD^. S« ^/ jfiige&ratcM tractions. 3 j ^ 

Example u What is the Produft of — multi- 

ah 9aah ^ 

[►lied by •— ? Facit— — ; for 9/ix^;=;9^tf^, which 

c cb 

is the Numerator^ and c%b'=^ the Denomiaatof. 

Example 2. What is the Produft of ' * 

multiplied by — ? Facir — — ? for ^dx 

{a-|-2f=i2/jcJ4-8cc^i which is thje Numeraton 

be 
Example 3. What is the Produd of /i— mul- 

d 

^ ai idacb'h-Bccbb'h'aadd'¥''abdc i 

ajdiedby 8r4— ? Facit ■ ■ 

h db ^ 

be da-^-'be ad Scb-^^d 

br ^i+— =:— — and 8f-|-~:=: . by the 

d d b b 

da-v-bc ieb-Had 

lule of the 6th Chapter, and — x =: 

d b 

iacb'^^ecbb'i^aadd'^ahdc ~ 

■ ~ which is the Prod, required* 

db • 

Example 4. What is the Produft of ab multi- 

4-*-^ aab'k^abb ^ ' ab ab 

lied by — - ? Facit ■■ » ■■ j for tf*:=— ,and— 

c e 1 x^ 

a^h'b aab-Habb 

' ' g= , which is the Produfi requir'd* 

11. If it fo chance that you have a praftion to 
) multiplied by an Integer, that is equal to the 
enominator of the Fradion, thfiu take ^e^>x- 
rraror/br the Proda&. 

Z E.%atnY^« 



^jg MuhifftcattGH and^ivlfion Chap.^. 

Example. What is the Produflt of 

being multiplied by a^^ ? JFacit aa — lae^^e. 
The reafoD of which is plain ; for the Numera- 
tor being multiplied by the Integer, and the fame 
Integer being put as a Denominator to the Firo- 
duft, the Quotient arifing by the Divifion of the 
Numerator by the faid Denominator^ ^iil be e- 
qual to the Numerator of. the given Fra&ioo} 

fo — xi=— =^^. 

h b 



IIL When it is requir d to divide one Algebraic 
cal Firaftioti by another^ if they have a commoa 
Denominator, cancel the Denominator^ and divide 
the Numerator of the Dividend by that of the Di- 
vifor, fo (hall that Quote be the Quotient fought. 

So if it were required to divide -^ by •— , the 

d d 

Quotient will be found to be — =»— ,• for havii^ 

hoo c i 

caft away the common Denominator d^ and Hr \ 

vided abcy the Numerator of the Dividend, by 
hcc, the Numerator of the Divifor^ the Quotient 

will be — , which is — , by cancelling be in the 

hcG c 

Numerator and Denominator. 

IV. When the given Algebraical Frafttonshavt 
not a common Denominator, then multiply the 
Denominator of the Divifor into the Numerator 
of the Dividend, and the Produft is a new Nume- 
rator; alfo multiply tVve^\xmec2LtOT of theDivr- 
for into the Denominatot ol ^Sc« TISwArxA.^ «ik 
the Produft is a new lifttiomtaxat \ ^VvdcLt* 
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:ion is the Quotient fought : And this is a ge-* 
Rule in all Cafes \vhacroever3 and is the 
with DiviHon in Vulgar Frafiions^ oiily 

ing to the Algebraick Rules. 

iamfle. What is the Quotient of — bek^ dir 

h .... 4 

a ea e 

1 by — ? Facit -"-="", for cxas^a, (tho 

c ba b 

Numerator^ and axb=sia, the neW Deng-' 
tor. 

kevvife, if it were required to divide ■ n 
-, the Quotient would be j for the 

■b ibie 

leratof of the Dividend is 34.4*^, and t he J[> ».' 

nator of the Divifor is a-htj and /i-j-i^ 

"^=s3/7/j-|-4^^'+^^j which is the l^umeritbr ; 
:he Numerator of the Divifor is 2^^, and the 
Dminator of the Dividend is e^ and ibbY^e^^^ 
which is the Denominator. The like is -to 
Dfcrv'd in all Cafes, both in iJlArtfJ^Jiiteatlob, 
Divifion of Algebraical ftzGdxytis. 



t^^^B^^5^i^^^>.''^^^^^^^^^g2>jgf^2>^!2'^]*^ 



CHAP. IX. 

he Rule of Three in Algebraical 

Quantities, 

rH E Rule of ThTep|» AV^«\rta\t^\Ci^«!:- 
tities rcpre/ented b^ Leuets,(,'w\v«.\^«.xvt 
ire& or InverfeJ differs not ttom. ^^"^^^^ 

Z i ^ 





.^4^ The Rule of Three Chi 

of Three in Vulgar Arithmetick, refpeft 1 
hid to the Rules of Algebraical Multiplic 
and Divifidn^ before delivered in.this Book 
(in a direft Proportion) if you multipl]^ tl 
cond Term by the third, and divide the^Pr 
thereof by the £rft, the Quotient will be th 
Quantity fought in Proportion 

Examfk u If b gives Cy what will d g 
cd 

Facit— . 

h 

, In this Example, the fecond and third Qu 

ties are c and dy which being multiplied i 

ther, produce cd by the third Rule of the fc 

Chapter^ which being divided by (b) the 

a 

Quantity, the Quotient is^y which is the fc 
Proportion fought : for, 

b : c I : d : "^ 

h 

• * 
Which may be proved according to the I 
of the Rule of Three Dired, laid down ii 
Tenth Chapter of my Vulgar Arithmet 
For,. 

The Produft of the fecond and third Ten 
• cd. And 

The Produft of the firft and fourth Ten 
la 

i • ■ 
h 

And by the gd Rule of the <Sth Chapter, — 
(the firft Term) vrVdcH^^sto be proved. 
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sample 2. If hr¥c require i, what will i-«-r 

ire ? Facit— — : For, 

Ir^c : d : : d^ : ' 

: >n - 
cample^. If 12 inquire jd, what will 4^^ 

ire ? Facit— =51 2fli : For, 



12 



. 12 : 3d : : J\ab : _ — =si2tf^ .^ . • 

12 

^ Nor will the Operation be diflfercnt from' 
ibrmer, if any of the three given Quantities 
Fradion, or if they be all Fradions, obfer- 
the Rules of Multiplication and Divifion in 
:braick Quantities ; or when any of the given 
ns is a mix'd Quantity, let it be reduced to 
?orm of a Fradion, by multiplying the Inte- 
Part by the Denominator, and joining the 
uft to the Numerator of the fradional Part, 
:hen multiply and divide as before^ 

sample 4. If b +— require dj what will — ' re- 
: ? Facit ; For if you firft reduce 

to the Form of a Fraftion, it wiU be — 

the fecond Term d being fet fradion-wife, 

d .f 

be—; then if you multiply — rJc^fc ^n:^^ 

2 3 



5l^ ThiRMk of three, Sec Cbsg.gi 

I 

be—, which, feeing divided by——, the firft 
g d 

Term, the Quotient will be , which is the 

fourth Proportional fought : For, 

ib-^G d f ^ 






I fliali not need here to give any Examples in 
the inverfe Rule of Proportion in the Algebraick 
Quantities, the manner of the Operation beiflg 
the fame with the former \ only the Prctporciodi 
fkrws backward, as in the Rule of Three Inverfe 
in Vulgar Aritbmctick. 






CHAP. 



C H A P. X. 



I , 



. A ColUSiton of fome (a(jf^/^$Qns 
wherein the Rules hitherto de1> 
vered are esercifed, taken out of 
Mr, Oughtfcd'j Ckvis Mackema- 
tica, Qhap, ii. Sir Jonas More** 
Anthmetick in Species, ^ C^j>« to* 
and Mr. Kttkjs Elements of Al- 
gebra, Chap. ID. oftheFtrf Booh 

I. nr^ HERE are two Quantities or Numbers, 

JL whereof the greater is a (==^4) and the 

leflferis^ (^=52) What is their Sum? What their 

Diflference? What theProduft of their MultipU- 

. cation ? What the Quotient of the greater xUvi- 

ded by the lefler ? What the Quotient of the lef- 

fer divided by the greater ? What the Sum .of 

their Squares ? What the DifFfsrence of their 

Squares? What \% the Sum of their Sum» and JDif- 

ference ? Wtat is the Diflference of their Suni and 

•Difference ? What is the ProdufiL ^ xJrrax ?*ots. 

and Differeacc ? What theSawax^ol ^w.^xss^'^^ 
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What the Square of their Difference ? Wbit the 
Square of their Produft ? 

I. The Sum of the Quantities? ^. 

propofed is - J ^'^ 

«. Their Difference is 



3. Their Produft by MuIti-7 
plication j ^ 

4. The Quote of the Greater 7 j^ 
divided by the Leffer J T 

5. The^Quote of the l-cffer7 J^ 
by x^t greater \ j * * 

6. The §ui|i ^ of Jtheir Squares aar^-te 

7. The Difierence of their J 
Squares ^^' ' 4^ 

8. The Sarrf of their Sun? U4l 
Difference . J *^ . 

9. The Dirfference of their? ^' 
Sum.afld Difference "l / jf *f . 

10. Tlje Produft of their Sum? ^ 
and Difference ^^ • J^ 

11. The Square of their Sum ' aa+2ae^e 

12. The Square of the Differ, aa-^iae^-ee 

13. The Square of their Prod. aaee 

II. There are two Quantities whofe Sum i$ 
B (==12)- and the greater of them is a (=?3j I 
demand what is the Leffer ? What their Diflfc- 
rence ? What is the Produft of their Multiplica-. 
tion ? What is the Sum of their Squares ? What 

the Difference of their Squares ? 

» 

1. The Leffer is J— ^ 

2. Their Difference is 2a — t 
3 . . The Pr oduft is a\>— aa 



I 
I 



.7 I, 



t«!! 
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The Sum of their Squares is laa^iba-^^bh 
^hcDiflferei '^ ' ' 
Squares is 



The Diflference of their 7 , ^ , , 



III. There are two Quantities or Number^ 
^hofe Difference is d (=4^ and the greater of 
iem is a (=8) I demand what is the LeiTer ? 
/hat is their Sum ? What their Redangle or 
rodud ? What the Sum of their Squares ? What 
le Diflerence of their Squares ?• 

. The Difference or Excefs ^ 
being fubtrafted from the v a'^d 
greater, gives the lefler y 

. Their Sum is 2^— i 

. Their Produfl or Re&an- 

gle is 
. The Sum of their Squares is 2aa — zad^M 
.The Difference of their ^ 

Squares is 5 



aa-^dci 



lad-^ad 



IV. There are two Numbers, Magnitudes, or 
^antities, whereof the Ratio oi^ the greater to 
le lefTer is as r toj, ("or as 3 to 2) and thegrea- 
:r of them is a (=12.) I demand what is the 
eflTer ? What is their Sum ? What their Diffe- 
jnce ? What their Redangle, or ProduS ? 
^hat the Sum of their Squares ? and what the 
difference of their Squares ? * • 

The Leffer is by the Rule of Three 



'r 

5« 



Their Sum is i2-|— — 

T 

sa 

Their Difference is o?-t — 



4 



•» 



ij. 'Wo 



«» 



34^ ^^fti^^ f^ Exercije Chap 

ij. TbcSr Reaangle or Pro-^ "^ 

du& is S r 



sssa 



<. The Sum df tiieir Squares > , 

IS • > ' IT 

«: The Diflference of their ^ na^*^* 



Squares is 



\ "^ 



• But if the Ratio between the ledfer am 

gretCtr bad b^en given as s to r, (or as a 
aod^the leffer had been given e (3=^) thto^ 

I. The greater by the Rule? j;^ 

of Three would be ^ 5 

a. Their Safe 

3. Their Difference ♦ 



n 

s 
u 

s 
ret 



4. Their Reftaogte, or Prodiift ~ 

y. The Sum of their Squares — Vee 

6. The Dif|epcncc of their ^ JI1__ 
Squares S ^^^ 

V* There are two Numbers or Quae 
vrhereof the Rcdangle or Produft is b (=^ 
die greater Quantity is a (=512) what is the 
fcr> what their Sum? what their. Differc 
what the Sum of their Squares? and wha 
pifierence of their Squares ? 

I. The Produd given being, 
divided by {a\ the lefler] 
Quantity is 
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h 
Their Sum a«l*«i--i 



Their Di&rence 



h 



The Sum of their Squares aa^'^ 

_ » 

The Diflfercnce of tlicir 
Squares 



dM 



But if the Reftangle had been given ^^ as be* 
re, and the leifer Quantity had been giveo € 
rS) then, . 
The greater would have 
been found by Divifion 
to be \ * 



Their Sum 
Their Difference 



€ 



The Sum of their Squares TT** * 

The Diftcrencc of . their ? j^ 

Squares . ^ • €» ""^ 

CHAP, XL 

Redu6iion of Equations. 

AN Equation is an Equality between t^<v 
Qp^ncities of different 'i^a.m^s^ ^\^>^^^ 
comparifon of Equality be b^t^^^xv 'Siva^^^^ 
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or Compound Quaotitiest or both ; between 
"which two Quantities there i% always this Cha- 
ra6ler, vix,.:=:. 

So in this following Equation, iriz,. /i=>=3c, a 
is faid to be the firft Part, and 3c the fecond 
Part of the Equation; and fignifieth that fomc 
Nttmbey or Quantity repreferited by a is equal to 
thrcc^imes another Number or Quantity rcprcr 
fentarbyc. 

So az=zb-\^ fignifieth that fome Quantity rcprc- 
fented by /i, is equal to the Sum of two other 
Kumbers or Quantities reprefented by t a^id c. 

The manner of compofing an Equation will be 
onderflood by folving of the feverai Queftions 
contained in this and other following Chapters. 
But when known ^fe mingled with unknown 
Quantities in an Equation, they muft be fo /epa- 
rated or reduced, that the unknown Quantity or 
Quantities may remain entire on the one fide, or 
part^ and the known or given Quantities on the 
other fide or part of the Equation ,• which to per- 
form is the Work of Rcdudion, and wliich is con^ 
tained in the feverai following Rules of this 
Chapter. 

Note here, that the Quantity unknown or 
Ibught in every Equation is reprefented by the ^ 
Letter/?', or fome other Vowel, and the Quantity * 
or Quantities known or given are reprefented by 
Confooants, as t, c, 4/> &c. 

ReduSiion l^y Addition. 

m 

II. If equal Numbers or Quantities be added to 
*9»al Numbers or Quantities, the Sums or Tota^ 
"^m be equal : and thcrdoTt., 
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If it be granted that a — 8=s2o 

hen by adding +8 to each^ 
part of the Equation, thereC 4—8+8=20+8 
arifeth • ^ 

'hen becaufe in the firft part'^ 
of the Equation there is-h8 | 
and — 8^ they deftroy e'achi _ ,. • - 
oftherby the third Rule of T'^"" 
the fecond Chapter, and it 1 
foUoweth that J 

Lgain, let this Eauation be. _^^^ 
propoied to be reduced, vix». ^ ^^ 

Then by adding b to each*^ 
part of the Equation, there ^ a — ^*+fc=S-h^4-* 
arifeth ^ 

Ind, becaufe — b and-f-^ar/e^ 
in the firft part of the Equa- 1 ^sziJL i 
tion, they deftroy each o-i^ ^+2^ 
ther^ and the Equation is -^ « 

.ike wife, if aa—i—c=ff 

Then by adding b-^c to each-^ 
part of the Equation, thereV aa==ff'^b'^c. 
arifeth O 

Now from a ?due Confi deration of the Prc- 
lifes, it followeth, that if in an Equation there 
e any Number or Quantity propofed with 
leSign— before it, then if it be transferred 
3 the other fide of the Equation, and plac'd 
lere with the Sign + and cancelled on the 
de or part where it now ftatvdttVv^ ricv^ ^V^ 
/// be the fame as the additi^ ot xVvjx ^^^'c^- * 
y CO €;ich pare of tliQ Equation \ siwiJi ^V:\s^\3N 
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Artifts, is caHed Tranfpofition : as ia the ilrft 
of the foregoing Examples, where it is gtant- 

That fl— 8=320 

And by tranfpofirjg — 8 on thcp 
other fide of the Equation A^sissiS 
maWng it there-}-?, it giveth^ 

And in the 2d Example,' where ^— •feri-f-fr 
By tranfpofing — ^, cancelling^ 
it on the firft fide of the^ 
Equation, and making icT^ 
•♦-^ on the other, it is ^ 

And let it be granted that a-^bb-'i^=<( 
Then;)y tranfpofing oi —hbl ,, . 

and ~i, there arifeth 5 '^-^'•^''l'^'^ , 

ReduSifon by SubtraElion. 

IIL If in any Equation there be any Namber 
or Quantity figned with •+- ("on which fide of the 
Equation foever) if it be cancelled on that fide, 
and placed on the other fide with the Sign — pre* 
fixed to it, the Work of Reduftion is truly per- 
formed ; and this is alfo called Tranfpofittofly 
and isoonly the Cbnverfe of theToregoing Rde. 

Examples. 

Let it be granted that ^+8=36 

Then if h- 8 be cancelled, andT> 

placed on the other part oft ^ ^ 

the Equation with the Sign^ ^is=a3^— » 

— , it witt give 
V/hich Equationbe\n§cowxt^Q«di>v^ a=a% 
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y the Tranfpofitioa of ^hy 
on the firft fi<i« of the E->2tftf=r4r/i-f-cc— * 
quatKHh it is 

ind by Tranfpofition of aa 
on the fecond fide of the>tf^=:rc — b 
Equation, it is 

Llfo, if aa-^i-hc^U'^dd 

jy Tranfpofition of ^-|-c to^ 

the fecond fide of the E'y,aa:=ia^dd-'i'^cf 

quation, it is 3 

\.nd by the Tranfpofition ofS 
ba to the firft fide of the ^aa—ba^^dd-^-b^-^ 
Equationi it is y 

Which Method (in reducing of the premifed 
Equation) is deduced from this general Axionly 

If fronji equal Numbers or Quaotities^ equal 

^^umbers or Qiiantities are fuborajfted^ the Re^ 
nainders (hall be equal. 

So in the fecond Example!^ 
there is given this Equa-^Mtf^f-^sss/w+cc 
tiort^ vf2^ ^ 

Firft, by fubtrafting^ from-^ 

each part of the Equation/ 2a^=^a-f<c — b 

there is \ ' 
Then I fiabtrafl: aa fix)m each y , 

part, and there remaioeth j^^^^^^^ ^ 

ReduSiion by Multiplication* 

IV. When in aa Equation^ one ot V>q^ ^^xv& 
ure Fradions, cfcen Jet them be red^w^ xc^ ^ wi^ws.-* 
BOH Dcaominator by the 2d, ^\\\ ^tid ^\N\^8oi^si5 



tm^^^mm^^m^mmmm 
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of the fixth Chapter^ and then cafting away the 
Denominator, ufe only the Numerators, {o (halt 
Equations exprefs'd by Algebraical Fraftions be 
reduced to other Equations, confifting altogether 
of Integers. As in the following Examples- 

'If -^p 

8 

Then by reducing 9 in the fe- 
cond part of the Equation f^^^T* 
to a Fraftion, having 8 for (7^^^ 
its Denominator, it is 

And by cafting away the De-^ 

nominator which is common> a^szji 

to both, it is ^ 

» . . w 

Again, if . . ^2= 

Then by reducing a on the 

firft fide of the Equation to 

a Fradion, having a-^b forQ ^^ ^^ 
its Denominator, it is 

And by cafting away the com- 
mon Denominator rt+-^, thec aa^^tfossicd 
Equation is S 

Likewife, if """^^^ 

The Quantities being reduced-^ «k doc 
to a oommon Denominator, > — =— 
are -^ «* <* 

« 
And the common Denomina-p 
ror c& being ca& ^yR^'^^ x\\^Co66=iccJ 
Equation is ^ ^ ^^ 
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'■ . ■ < ■ . ' ■ ■ ■ .■ • 1 • • 

7". When either part oi zn Equatioa.is com- 
ed of a inixed Quantity or Quantities, let the 
5graI4*art or Parts be reduced to a Frafiion 
"raftions, and then proceed as in the lad Ex- 
?Ic. - \ .. ' ' 

» ■ . be 

t is gwncfed, that ' ' H<-|-^'=*f2H — 

?irft, it is reduced to ■ = ■ 

iich Fraftional Equation^ 

)eing reduced 2LCC0rditiAUa4^ica'Haasstc444^th 

the foregoing Rulfe, is^ 

VI. When fome fower^^r Degree of the Num« 
' or Quantity fought is multiplied into each 
t, and each Member of an Equation, then let 
t Degree or Power be cancelled in each Part 

1 Me^er^ fo will it quite vanifh, and the Equa- 
a will be reduced to more fimplel'erms : As 

Example. ' \ 



I '. 



Let it be granted tMt aa'^azpac 

rafmuch as /z is a Fa&or in^ 

:ach Part and Member of ( 

:hc Equation, therefore it>*^-^s^. 

>eing expunged in .each, | 

here arifeth this Equation 1 






VIl. When (according ' to the fecbnd, r'third, 
rth, and fifth Rules) an Equation is reduced* 
1 that fome known 'Number or' Quantity is 
Itiplied into the Quantity fought, then divide 
:h part of the Equation by that \wvo^tkC>g»?- 
'j to the end that the Quanutv lovx^t. tav^ 

A a "^^^ 
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have no. Quaotity multiplied into ic but i ^or U' 
nity ' As for Example, 

If it be granted that 
Then becaufe the Qaantity'X 

fought is a multiplied by J 
^, divide each part of the > 
Equation by t, and there | 
arifeth J 

VIII. When any one Part of an Equation is 
compofed of a furd Qti^ntity (viz,, fucn as hicb 
the Radical Sign prefixed to it) and the other 
Part is a rational Quantity : then let that ratio* 
nal Quantity be raifed tothe Power fignified by 
the Radical Sign, and then caft away the /aid Ra- 
dical Sign, fo ihall both ^rts of the Eqbition be 
a rational Quantity. As, 



If it be propofed that 
Square 8, and place its Sqnare'^ } 

in the room of itfelf, cafting | 
away the radical Sign from^ a=s($4 
the firft P4rt of the ][^uation, j 
and then it will be j 

Likewifeif ' ^assci 

Then by raifing , the fecond ? 
Part of the Eouation to its | 
Square, . and cafting away the > assccdd 
radical Signfrom the drU Part, I 
there arifeth this Equation, viz. J y 



ki^ 



V 



Ciiap. II 
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Agai% if ^a^aJfJ^. 

The fecottd Pate of the Equa-^ 
tion being fquaredt and the U ll\ l \ 

Radical Sign cancelled in? ^^^^Hr^tc+co 

the firft, there arifeth 



"c^ 



^RMiiuSlkn^Dkiifofu 



IX« If equal X^uantities be divided By equal 
Quantities^, the Quotients thence ariling yrill be 
ciijual. For, 



If 
Then by dividing each part of 
' . the Equation by a^ there a* 
' rilbth this Equation 

And if 
fThen by divldii^ each Part-^ 
of the Equation by a^ there v 
arifeth. , ^ 

And da in the fecond Part of ^ 
the Equation being tranfpo* / 
fed by the third Rule of this > 
Chapter^ there arifeth this I 
Equation, viz. J 

And if 
Then by dividing each part of > 
the Equation by *— c, it isi 



aassioa 



/issio 



aaassJfba^daa 
adsssUnrJii 



ash'^daisibb 
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C H A t>. XII. 



1 . 



^0 convert Analogies into Equations, 
and Equations into Anahgies, 

I. rr^HIS is Reduced from this univertil 
JL Theorem, viz,. That if four Quantirici 
are Ptoportionals, the Produft of the two Means 
is equal to the Produd of the two [Extremet; 
and if three Numbers are Fr9p9rtionals, . tfic 
Produfi: of th^ two Extremes;. i$ equal to the 
Square of the Means. 

r 

I. Let there be piroposM thefe > , : - , .. . ^.j 
four Proportiooajs ; , S ,; ', * 

Then by the faid Theorem 
this Equation will follow,! 

I '■ ' !• 

2.Lclt there be propos d thefe^ ^ 
three continual Proportio-> ,a^t, c-tt \ 
nalS) viz,. "^ . 

That is to fay, a i b i\ h\c 

Whence there followeth this^ a<P=tb 
Equation, viZi.' ■_. S 

11. From a due Confideration of the Prcmifes 
it is evident that Equations may oftentimes be »• 
/blved into Propottionate^ iitx.. vfhtn the Pro- 
dv^ b£ t«ro QuanXvtv&^Vsi<:i\wid^ ^Qf>a\\5^^6cft^^ 
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la& of two other Quantities ; for then as any one 
of the Fa&ors^ in the firft fide of the Equation, \% 
to any one of the Faftors in the fecond part of 
the Equation, fo is the remaining Fador of the 
fecond part to the remaiiiing Fador in the firft 
3art : And the Converfe. 

ft 

Suppofethat bc^ad 

From thence may be drawn S » j 

this Analogy 5 

The Truth of which may be proved by the ifirft 
Rule of this Chapter ; for thereby the (aid. Ana- 
logy may be reduced to the given Equation, viz. 
k^d. 



Again, if ^bass,^do 

Then from thence may be de- 7 ^ » ^ j 

duced this Analogy, viz. $3^ : ^ :: 3^ : « 
Or lb I ic II d I a 

Or b : ic :: d : sa 

Likewife if cbs^a-^da 

Then may that Equation bc^ 

refoived into thefe Propor-> c-|-^ : b :: c i-a 

tionals ^ 

-Add if . . dd:zi6ba .♦ 

Then it will be found that ! 6b i d : i i,: ^ 

• !■ ■ r- .^ .^. - 

III. When it happens that there is an Equatioq 
between an Algebraical Fradioo and an Integer^ 
ifrthe Numerator of the faid Fraftion can be re- 
lotvedi into two fuch Quantities, as being tnulti- 
plied the one by the other, will produce thLcT4i4 
Numerator, then will the. faid ^(\ua.\m 
lie Proportiod, viz. / 

? A a ? ^'^ 
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As the Denominator of the Fra&ion is to one 
of the Fadors of which the Numerator is pro- 
duced, fo is the other Fa&or to the Integer^ unto 
which the faid FraAioo is ecpial. 

Exatnfks. 

If it begranted, that — =:a 

d 

Then may that Equation be> . . b 
refolved into this Analogy J ^ • ^ • ' ^ • 

u 

For, d : c :: t I 

i 
a 

Again, if — 

Then may that Equation be^ , 1 . ..i-a 
refolred into this Analogy J ^^"^ • ^ • • ^ • J 



And alfo if <fi= ■ 



Then may the faid Equation^ 
be refolved into this Ana*> cc : kJ^d liaiU 
l6gy, viz. ^ 

The Praftice of the two laft Rules will be plain* 
\y difcovered in the next Chapter (in the refolu- 
tion of Qieftions producing (imple Equatiofls) 
to be of moft excellent ufe in difcovering or lay- 
ing down of Theorems for the ready Rdblution 
pf the Queftion propofed, or any other of tto | 
Tame nature : Which Theorems are to be kept re ' 
krwti in ftore jfor the finding out of new, an^ 
the Conftrmatlcn o( o\dTt>i'dziv 



C'^.K'^ 
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CHAP. XIII. 

The RefoJution of Arithmetical §jief' 
tions {Jhebraicalffi which frodttee 
Sivmph Equations, 

!• A M Equation is two-fold* v/z,. Firft, Sim' 
jfjL plc > and* Secondly, AdfeSed or Com- 
pounded. 

IL A Simple Equation \Sy when the Quantity 
fought (folely pofleffing one Part of the Equt* 
tion) i% either expreiTed by a fingle or fimple 
Root, as a^ or by a (ingle or Ample Po wert as aa% 
or aaa^ &l\ as in theie Equations^ viz,. as=sS, 
and aa^^6^, or ^^^aassijS^ and fach llke« 

HI. When aOneftion is propounded, . and to 
be refolved Algeoraiqally, then for the Anfwer 
put a, and for each of the given Numhiers put 
Confonaats : then proceed according to the Te* 
nure of the Queftion, by Addition) Subtrac- 
tion, Multiplication, or Divifion, until .an Equa- 
tion is €ioA^fed>} and when the Equation is 
compofed, then proceed to reduce it ("accord- 
ing to thelUiles contained ia the xitK Chap- 
ter^ unriJ the Quantity unknoNm V^t^ o^\ ^ 
ome Power of a) do folely pofi^i^ ot^t ^«c ^ 

Aa4 ^^ 
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the EquatioD, and the known or given Qoai 
the other Part, and then will the Quantity i 
be ^0 known. 



^ » 



IV, I (hall in the Refolution of ^rery Qt 
proceed (gradatim) Step by Step, accordi 
the Method ufcd by Mr|, Kfrfiy^ each Step 
numbred orderly in the Margin, from tl 

ginning fo rfje end^ |j)y i, 2, 3,4^ ,&c. . 
kallbnly-p^eecl mVhc O*i^ration Ikia-all 
caufe^ mjijeni^'ife this^Trc^ife would fwell 
bigger Vdlume than is'at prefent intended 
I (hall give the Learner a tafte of. Numeral 
bra, in the Solution of two or three of tli 
Quefti9ns;thereby. 
■ . ■ ' ■ 
Queft. I .' There are two Numbers whof 
is 48 (or b) and the Excefs of the greater 
the letfcir is 14 (or c) I demand what ai 
Numbers. ... 

• ■ ' 

. : The Solution literally, ' 

• •■•.- • • , 

1. For thj^ greater Number put /i 

2. From which if you fiibtrad^ 

the? Piflference c, you, willC ar^c 
have th0 lelTer, which is ^ 

3. The. greater and leflfer be- 
ing a<£l€d together, will bef ^ -sA 
equal to by the Sum, whence ^ ^^'^^ 
this Equation 

4. And by the Tranfpofition^ ^^^ 
of-T-r, the. Equation 1$ 5 ^ 

5. Then dividing each part^ ^JJll! 
c( the Eijuationb^ .a, vtl^^ 
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5. And if from — ^ you fub- I l1 

trad c, the Excefs of the r*""*"* ~^ 
greater above the leffer, the I ^ 
leffer will be : -r •. 

So that the Numbers fought are ;.i and' '17, 
for by the fifth Step^ atht greater is found to 

be = ^ and b is given 48, and c is given 14 ; 

2 

the Slim of vi'hich is 6i \ which divided by 2, 
gives 3 1 for the greater : and -by the (ixth Step, 
if from the greater you fubtrad the Difference ic, 
:he Remainder will give the leffer, which is 17 ; 

'or — — r — c=^i7. ■ ' f 



Now if the fifth and fixth Steps are duly confi- 
iered, they will prefent you with this 

• ;. i TTxeorem* . ■ ' 

The SumoftheSumand Difference of any two 
^Tumbers being divided by 2, will give the grea- 
:er Number j and die Difference of any two 
Numbers biping fhbtrad^d fron^ Jbalf the Sum of 
:he Sum and Difference, the Reonainder will give 
he leffer Number/ — : . J^ 

'W 



The Solution NumeriaUy^ 



■ t 

- 1 "> 



[ . For the greater >^umbef j>nt a 
i. From which if yioti'fubtraft^ ' 
the Difference 14, the lef->a«*^ii^ 
fcr js • b . 



• -^.^VvOcw 
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3. Which added together,^ 
will be the Sum^ whence>^tf.^X4:=s 
this Equatioa S 

4. And by Tranfpofition of^ 
— 14, it will be 3 

5 . And both parts of the E- 
quation being divided by 2,^ 
will give the Value of ^,f ^^^^ * 
the greater 

6. From which if you fubtraft 

, i4ythe Diflference, the Re- 
mainder will give the l^^tr^ ^^^ 
by the fecond^Step. 

So that the Numbers fought are 31 and 171 
which will fatisfy the Conditions of the QuefiioB- 

Quefi. 2. 

There are two Numbers whpfe Sum is 56 (or 
i) and the lefler hath fuch proportion to the 
greater, as 2 to y, (or c to J) I demand what are 
the Numbers. 

• ■ - • . 

1. For the lefler Number ^t a 

2. Then by the Rule of Three 

find the greater, vix,. 

da 

3. Wherefore the Sum of ^hc7 1 ff 
two Numbers fought is j « 

4. Which Sum being equal^ da 

to the given Sum, hence> 4-f*~=* 
this Equattott *^ c 
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f. Which Equation being rc-'l 
duced by the 4th and ^ch I cb 
Rules of the nth Chapter, >/i= -— - 
the Value of a will be found | c-t- i 
to be J 

6. And by the ift^ 2d, Md^^ J^ 
5th Steps, the greater Num-f * 



ber will be diicover'd to bc^ c-j-^ 
So that die Numbers fought are 40 and 161 for 
7, the lefler, is fi)und to be, bjn the 5 th Step^— — 

viz.. the Produfit oi cb ytf by ? divided by c-f-^j 
:he Sum of 2 and y, i/fe. 7, which is 16, eJrc. 

And if (according to the ^d Rule of the 12th 
Chapter) the two laft Steps be turned into 'Pro- 
portionals, it win give this 

T'heorem. 

As the Sum of the Terms which rcprefent the 
Ratio of two Numbers is to the Sum ot the Num- 
bers themfclves, fo is the leffer Term to the leffer 
Number; and fo is the greater Term to the 
greater Number. 

Therefore if the Sum erf two Numbers is given, 
and alfo their Ratio, the Numbers themfelves are 
alfo given by this Theorem. 
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The fame Qii^ftion folved Numerically. . 

1. For the lefler Kumber put a 

2. Then by the Rule of Three 
the greater Number is found^ S^ 

3* Then will theil: Sum be /2+-r- 

4. And according to the Te-*! . 
nour of the QJeftion, their |* 5^ 
Sum muft be jequj^il .to the >/n — —56 
given Sum, whence this . E- I 2 
quation J 

5. And that Equation beingl 
/educed by the jth and tfthj 112 
Rules of the nth Chapter, >-^=;i6 
the Value of a will be found I 7 

to be } 

6. Which being fubtradcd from-^ 

the given Sum, the greater^ 40 - 
Number is j • 

Quefl. 3. 

A Gentleman ask'd his Friend (that had fowr 

Purfes in his Hand) what Money he had in each 

Purfe : To whom he anfwer'd , that he knew not ; 

but fquoth he) this I know, that in the fecond 

Purfe there are 8 or (^b) Crowns more than in the 

firft or lea ft Purfe, and in the third 8 Crowns 

more than in the fecond, and in the fourth or big- 

geft Purfe there are 8 Crowns more than in the 

tbirdy and t\vice asm^in^ ^s vck tVv^ ^t^ w\ft.^ft.-« 

I demand what number ol Ctov^xv&\v^>ca.Vvxi ^1.^ 

fc. ^^ ^' 



^bap. ij* frc[ducingfimf If Equations. 55 j 

u For th*e number of Crowns^ 

in the firft Purfe put ^ ^ 
I. Then in the fecond there is /2+^ 
{. And in the third there is a-^-ib 
l!... And in the fourth ^+3^ 
j/Which, ajccording totheTe--^ 
' liour of the Queftion, is dou-C , . 

ble to that in the firft, whenceC '»-h3^--M 

this Equation '^ 

6. Then by the Tranfpofition of-| 

a from the firft fide of th?C 3^=5^ 

.Equation^ it is ' ^ 

which difcover^th the Valq^ of ij to be 3^, or j 
times 8, which is 24, efTc. which is the number 
of Crowns in the firft Purfe, and confequently 
the number of Orowns in each Purfe is 24> 32^ 40, 
and 48, wlH^h will fatisfy-jhs Conditions of the 
Queftion. 

. : The fjune Queftion folved NumericaOy. 

1. For the Crowns in the firft > -r 
Purfe put i 

2. Then in the fecond there is ^H-S 

3. And in the third /i-j-id 
4.. And in the fourth ^4-^4 
;v Which is ddtible to the nniii*^ 

••ber of Crowns in the firft iv /I+24=S2^ 
whence this Equation 5 

^. Which Equation being ^'c-^ 
duced by the Tranfpofition ( 
of /x,difcovers the Value of\ ~ ^ 



a% viz». 
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^6f Refolutim of ^ftions Qtap. jj. 

Queft.4. 

Three Men build a Ship \7hich coft them 
ajoo (or *) Pounds, of which S muft pay 
double to what A mult pay, and C moft pay 
three times as much as JS ; 1 demand the Share 
that each muft ^ay 

r 

I. For the Sum to be paid by? . 

-rf, put . . . S ^ 

a. Then 5 muft pay \ 2a 

3. And Cmuft pay "6a 

4. The Sum of theic three 
Quantities are equal to the ^ ; j^ 
total Charge, whence thi^r'^**^*^ 
Equation 

5. Which being" rednced, difr?' '^ 
covers the Value of ^, t;fe/3 -^^^y 

which is the Sum that A muft pay, viz. jool. 

Therefore JB muft pay *— rstfoo.'/. Which is twice 
as much as A ; and C muft pay i-^r^iSod /. whu^ 
is three times as much as iS. ; . 

Queji. 5* . . 
There is a FiCh whole Head ia fuppoCcd to be 
p Cor ^) Inched, and his Tail is ,0$ tong as bis 
Head and half his Body, and his Body is as long 
as his Head and his Tail ; I de9ian4 the length 91 
fuchaFi/h. 

I. For the length of the Body put a 

a 

2. Then will the TaW be 
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3. Then if to the Tail you^ a ^ 
add the length of the Head^v — ^2^ 

vrt* by the Sum is ^2 

4. Which according to tbel 

- T^nour of. the (^eftlon is | a 

equal to the length of the y (en^^-^J^tl 
Body 3 Mthenoe this Eqiia-»| % 

5. And the fecond Part of thel 
Equation being clearM of the | 
unknown Quantity a by Re- > asij^ 
dudion, gives the Value of aA ' ' 
the length of the Body, vix,. J 

R Then according to the Te-jj 
nour of the Qbeition, if there- | 
from you fubtrtifik *, the length i . 
of the Head) the Remainder \^ 
will be the length of the Tail| I 
which is J 

fiy the fifth Step (he length of the Body is foubd 
to be 4^=3 tf, and Sy thd (ixth Step the lengtii: of 
the Tail is difcover'd to be 3*:=:jxp=r27. So^at 
the length of ^^eHead \% (given) 9 Inches^ the 
length of the Tail 27 Inches, and the length of 
the Body 3 tf Inches ; which Numbers will fatisfy 
the ConditionsjDjE t)ie Queftidh. 

For, 3^*7+9 the Body, 
And »^4.p=27 the Tail. 

So that the whole length of the *Fi(h is 
^^7-4*3^— 7* Inches. 
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Quefl.6. 

A Father lying at the point of Death, left' tp 
his three Sons, Ay B, and C, all his ^ftatc in Mo- 
ney, and divided it thus, vi%^. to A he gave i, 
granting 44 Co^ *) Pounds; and to B he gav^^^ 
and 14 (or c) Pounds over;- and to C he gave 
the reft, which was 8a (or d) Pounds lefs than 
the Share of J3: nOw I demand what was the 

Father's Eftate. ■ * 

t • . ■ ■. 

1. For the Father's Eftate put a • 

2. Then will the Share left toi»_ , 
Abe j 5'«~^ 

3 . And the Share bf B i~+c 

4. And by the third Step the? * 1 
Share of C is \ iT"^'' 

5. The Quantities in the three-) ^^ 
laft Steps being added. to^y^j+jfc—ih-i ; 
gether, give i^; 

tf. Which muft be equal to'^v' ., ■. ? . 

the Father's Eftate^ whenceKjI^jc i^- 4^7^. 

thiis Equation .: r/^; i = r! i 

Which Equation after due-^ > -,.,1 

Redu&ion and Tranfpofi-r - ., , , 

tion of Quantities, the Va- C ^^^^^^-""^ 

. lue of ^ is difcover?d to be -r ^ 

? ■ - 

And 5^^=5x44=264, and 5^=5x82=5492, and 

1 2c«=5i2'x 14=158;: now 2544r49a — i58=s88: 

fo that the Father's Eftate wa$ 588 Pounds*, of 

which A had 2 yo /. B 2 10 1, and C 1 28 ; whicli 

Niuoibers do anCwet tVv« Cot^^xxx^xi^ ^^ xJ\^ Qoef- 
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pi ^ 

Hueft. j... , 

'O Perfons thus difcourfed together con- 
ig their Mon^y^ qaoth ^ to B^ give me ] 
of your CroydiSy and. 1 (1^11 hay^ as ma- 
you : Nay, 4uoch J3 tp ^A^ but if yoii will 
ne 3^ of your Crowns, I ihall h^vc 5 time^ 
my as you. Now I demand how many 
ns had each Perfon? 

% 
9 

r the Number of Crowns. j 

ich A had, put ^ ^• 

len forafmuch as adding t 

or b) Crowns tp A will I 

equal to the Crowns re- 1 . , * 

ining to B after he had [ ^"""^ 

en 3 Crowns to^, there- 1 

e A will then have left J, \ j 

id confequently if you j 

I thereto the 3 Cor.^) 

3wns which he gave to# ^j^^i 

iheSumwillbetheNum-^ '^^^ 

of Crowns which ^liad 

irft, which is 

jn if from the Number oF^ 

3wns A had at firft (a)\ 

rfubtraa3rorA)Crpwns, i Jt^t 

re will remain toAa^ j "**^ 

3wns, and giving the | 

le to 5,he will then havcj 

lich according . to the*! 

nour of the Cs>eftion is 1 

s times as much as what y 5a-**)fe^^*ArV» 

bad left, whence there I 

eth this Equation \ •,. . v_ 

B b e-^VcL^cv 



^. Which Equation being re- j ^ ^ 
duced by the 2d anciyth | 

Rules of the nth Gfeapter,)^ ^=524 

the Value of ^.is.difcQV^r'd [ ... 

--t<ybe?-' ' •' •; '' / * .• ■; •: 

ftesSjthfe number if <S'bvi^fts f , L™ ', 
found W lie. ^ r-.Yr.v.' t 

, t '1. I '. . • •^ ... 

• • "* 

So that it is found tlia't A had dOown 
' B had 12 Cro^vns. whicK Kumbers wijl 
the.Condi^ionsoft^ef Queftion. Fpr^ 

I -Audj 

. ' '' » . 

■ * ■ , . ■ "* 

A Labourer had{j7tf'(or ^ Penc^ ftrtl 
mgtfo Tor fi| Quarjfcrs ofCprn, ^/it. WheJ 
Barley i for the Wheac fie had la (ori) 
fer Quarter, and far the'Barley bp h?d tf ( 
Pence per Quarter jU demand, how ma^. < 



tersof each he threjiiedf- 



J I . 



1. For the <Iiurter&orWhtJit? 
which he tWerhed,- put^ > * 

2. Then theQ^artdrS'bfB4¥-> 

\ty will be \ - ^: ^ n ^^^r-^ii 

3. The Quantity of jttfliiat in J 
the firft Step bei<igiifiuitl-C ^^ 

■* • ^ »■ 



■» • f 
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The QiwrttSty of BarWy in 

he fedcmd Step being niofcV r^r 

iplied by its Price, pro-( *^ -'^ 

iuceth 

The SuOT of the Qpantitids, 

n the two lafl: Steps mufl 

)e equal to thfe given' Price V da-^fa^fc^ 

>f the 60 Quarters, whchte' 

his Ei^ation 

Which oeingi reduced • by 

he fecond, thjrd, and fifch^ 

lules of the trth Chapter, 

he Quantity .of Wheat will 

le difcoVer'd ib be 

Add bf tha^ fecond' and 

fth Steps the Quantity- of 

larley is difcoVer'd to be 

o that th^ C^artefjs of Wheat which' he thr^h- 
ivere 36, and the Quarters of^BaMey 2-^ 




Thd Prd6f; 
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And 
x 24= 1 44 

And 
5 2 4- 144=35 7<5, wbtcKVft to be proved. 

Qutfl. 9[- - 

. Gentlcmani bought a»'^Ck)fc6 of a • Sahfefmao, • 
ch cofthim -3/. loW bryb (ori) Shiliiii^i^V 
dcGringl the Satefitaiaii tdncU Vim-^ hi\\Vl >a» • 

B b a ^ivcx^i^ 
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gained therebyj he faid be gained \ (or e) ol 
it coft him ; the Qaeftion is what the Qol 
the firft Penny? 

i. Suppofe the Clock cofl d • 

3. Then he gained ca 

3 . The. firft and fecond Steps'^ 
being added together^ their 1 

Sum will be equal to the [ i^ ..^j 
Sum which the Gentleman p^+^—^ 

fave for it^ whence thisr 
quation* Ji 

4. wKi<:h. Equation being re , 
duced by the 9th Rule of^f^ * h 
the nth Chapter, the va-^ a — ■ 
Ine of a will be difcover'd \ c-^i 
to be 

So that it coft yd Shillings, 4 of which 
Shillings, and $6'^i/^ss:rjo. 

And if the Quantity in the fourth Step b 
confider'd, you will find that if the Gai 
beetiany other Part or Parts of the firft C 
the Price it was fold for had been divided 
Fradion reorefenting part of the Gain inc 
by I, the Quote would have been the Anfi 

Queft. io. 

A Gentleman hired 3 Labourer to wc 

him for 40 (or t) Days, and made this I 

ment with him, that for every Day he wrou] 

(hould have 20 (or c) Pence, and for ever) 

thzt he played he (hould {ot&it S (or d) I 

aad u the end o£.tVic(a\d^^I>^^^ V^ ts 
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f. (ovf) Pence^ which- was his full due: now 
iemand how many Days he wroughti and how 
ny Days he played. 

For the Number of Days he 

ivrought, put 

Then the number of Days^ l^ 

lie played will be • 

And if the time he wrought 

Cinthe firft Step) be multi- 



ca 



plied bv 20 (c)'it will pro* 

duce the Total he gained 

by Work, viz,. 

And if the time he played 

I'inthe 2d Step) be drawn L jl^j^ 

into 8 {d) the Produd will '^ "^ 

be what he loft by play 

.And if the total Lofs (ini 

the 4th Step) be fubtra^ed/ 

From the Gain (in the jdV ca-^dor^-'db^ 
Step) the Remainder willf 
be what he received, whenceV 
this Equation J 

Which being reduced byl 
the fecond and ninth Rules I f-^Jib 
of the nth Chapter, it will I . 
difcover the Value oi a to | 
be i8» which is the Days! 
that he wrought } 

And from the (ixth and fe- O r^^ 
coi\d Steps the number of^ 
Davs he played are difco- 
ver -d to be 22 Days, viz.. _ 
So that by the fixth Step it appeatsVv^^^w:^^ 

Days, aad 67 the fevcnth Swi? it ^V^BP^^^ "^"^ 
played 22 Days. r^^ 

B b 3 
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The Proof. 

w 

18x^0=3^0 an(J 
22x8 =:= 1 76 and 
3,(50— ; 76= 1 84 . 

Quefi. 11. 

• 
APerfon (in the Afternoon^ beiijgasjf'd \ 
a-clock it was, ^(wer'd, that | (or/) part 
the time from Npop w^s equal tp^ (pre) I 
of the tiros remaining:' to Midpigh; ; nojv ( 
ppfing tl}(? time fi*m'NDon tp Mjdp/ghi: tc 
divided in 12 (or J; equal Parts pr ||oprs)I 
mand what^was tijp pfefcnt Hour of the pay J 

I. For the Hour fought put ^ 
1. ^Tten the tipie to midqight^ ._ 
Will be . ^ § 

3. Then will | (or^ parts of| , 
the Hour from Npon {>e S ^^ 

4. And 4 (orO P^jJ^ts of the J( 
time tpmaining till Mid->p4L-c/i 

night, »ill be ! ^. 

5. Therefore . from the thirdp 

and fourth Steps there ari->^^==:ci— ca 
feth this Equaticln S* 

6. Which Equatiai]\ ^!pg ^^'V 

duced accordiacf to the fe- j , 

cond and nintlj Rule of the / ^ 
eleventh Chapter, gives the f ^i 
.V^fue bf a (to W < ^^V ^^ I ^'^^ 

Hoiif fctagKt) «ui%.. 1 






<^^P^^3\M^^^^^^^^ B7S 

So thac $!)€ j^our f<^^k vhi i5<|.^ omd cbnfe- 
quently' the time remaining till Midnigfit ^a9 
5-fl|. Hours, whif h t^QHiimbclrs wfll atiwrerlhd 
Condition of tlie.Qtieftion; for j-plrtj df-i '^Tt 
which is3||,;,isequ2jM4(plartkaf 5^1, is you 
may prove ft yoifr leiftirt.i. •.'.'! .: 

Morepv*r;^f^hoilafi Steb be iJoilvcmd idto 
Proportio wis by the :thlni Rule of- the iwdfth 
Chaptirt i^4i^l giyt this 



lH^em. 
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As the Sum of the parts b£: any tWo Nnnlbers , 
(wherein there is an Equality) is Co the Sum of 
thofe Nttmbers, fo is;tUe:girea parts df any one 

of thofe Ntttnbers xo the either NiuQben ' t : 

I . • , ,. 

Asy fuppofeit were required to find cmt* two 
Numbers whofe Sum is 27, and fuch, that ^ of 
the one ma})f'.fae equal td^: of the. ottei'P^ffflie 
may be found out by thefai^Th^eMnfr { f*6f/ 

which Number fo found is the Number foughtf 
whereof \ is to be iilcen'^ and the other is 
27 — 15=12, or it may be found by the following 
Proportion, viz,. 

\^ : 27 :: I : 12 
Quefi. 12. 

* One a^d'^ Shepherd what was the Price of 

his hundred ^eep ? Quoth he, lVva.\etkOX.^xi\sos^* 

dred/ but if I had as many more jxvdVv^l^^^^^s^'^- 

Bb 4 ^ 
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ny more, and 7! (ere tj Sheep,^tbipn Ifiiould 
have juft 100 (or c) 1 doaand how many Sheep 
hehad?- '.- :-:.-,i'- - . •■;"• 

1, For the Number of Sheep ^ 
he had, put b^ 

2. Which being doubled is ^ia- 
2. And if to the fecond* Step ? 

you add half thfe firft, it 'is S t^^^ 

4. And if to the third Step^ m 
there be added yf (or t)r^ ii g 4'"" " ' M 
the Sum is 3 » 

5. Which Quantity in the 4th 
ftep is equal to 100 (or c)^ 2a \ | ^-J g 
whence this Equatipa * 

6. Which Equation being re- 
duced by the 5th and 7th/ ac— 2* 
Rules of th^ nth Chapter^ 
the Value of a will be dif- 

cover d to be 37, viz^* 

, • . .... 

So that ^he number>of Sheep he had were 37} 
for 374^7-!- V^4-7-r9^oo. 
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CHAP. XIV. 

Hovo to evtraSt the Root of a Square 
formed from a Binomial y and how 
hy having any two of the Members 

. offuch a Square given, to find out 
the third. 



A Binomial is a Qiianticy confifting of two 
Names or Parts, as /i 4- ^, or n — i, 
w+^e, h -^dy &c. And* when a Square is formed 
rem fuch a Root, it will confift of three Mem- 
bers or Parts, viz.. two affirmative Squares of 
he Parts of which the Binomial is compofed, 
nd the double Redangle of thofe Parts ; which 
louble Refiangle is fometimes affirmative, and 
bmetimes negative, viz,, affirmative, when the 
•arts of the Binomial are both affirmative, or 
»bth negative; that is» when they are both fignr 
d with +1 or both with t* ; and negative, 
;^hen one of the Parts of tfie Binomial Root is 
gned with +, and the other igv^th — . 

So if a-^b were given for a Root, its SquJra 
irould he aa-^iab-^bbt which is conjpofed of (/la 
nd W) the Sqiiares of the Parts of ^hicK the 
Loot is compofed, and of ("iAb)" tVv^ ^^>i^^ 
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Frodu^ or Redangle made by the Multiplication 
Wtbe £aiii farts. (41 jttd i(; Mie i^ tite f>d«f. S» 
ftie Work. 

a-^-h the Root 

»■ ■** ■ 

abJ^bb 

s . ....■..-■. 

4^+2^^+*^ the Square. 

So if it were required to StiA the Si)aM 6ftha 
Binomial tf—^, or b—a, it (being multiplied by 
itfolf) would ber aa — lab-^-bbi which is compo- 
fed of /i/x and bb, the Sum of the Squares of the 
Farts, and their double Redangle, as beforei 
but 2aby the double Reftangle of the Pafts, is 
figncd with — > fo that the Squares of the Diffe- 
rence of any two Numbers or Quantities is equal 
to the Sum of the Squares of the faid Quantidei 
or Numbers made lefs by their double Re&aogle: 
as by the Work. 

tf— i Root b'^a the Root 



aa—ba bb — ba 

^•^ba-^-bb . ^^ba'\'aa 



fa-'-ibA'^bb Square, bb-^iba^da the Square 

< 

. 3o if the Number lo were divided into S aod 

2y vjz,. 8+^) i^s Squw^ ^oMld be tf44*324'4 

=510 X- 10 = 1 00. A.tvd t\\e ?ic^^x^ qS. 'i — ? t \^ 

^4—5 2 H- 4=;6X6s^36 i fox %— ^=6^ ^^C^e:^^^ 
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Chz^.if^ !The Extradf ion rf Roots, &c. ^'j^^ 

Note^ That a Binomial Hopt having one of 
its Parts figned with — , is*by fome Authors call- 
ed a Refidual Root^ as /i— ^^ ^nd c—d^ &c. are 
Refiduals. 

II. From wh^t has been faid concerning die 
Square of a Binomial, may be inferred "this 

TTjeorem. 

If a compound Quactity confift of 3 Mem- 
bers, whereof two arc Squares of different 
Names, with the Sign -f- prefixed to them, and 
the third is* the doqble Redangle of .the Roots 
of thpfe Squares^ having alfo the Sign -f- prefixed 
to it, then fhall the Square Root of fuch a com- 
pound Quantity be the Spm of the fquare Rootg 
pf thpfaid two fimpl^ fqwires,- but if the laid 
doubk ReiSangle hath the Sign — prefi:Ked to it, 
the feuare Root of the faid compound Quantity 
fliall be the Difference of the faid Roots. 

So, thcfquaje Rpot oi aa-\^2ab'^bb will be 
found to be a-^b; for the fquare Root of aa is 
/f, and the fqqare Root of bb is b ; which two 
Roots added together, give /i+^* 

Alfo, the fquare Root of /?^-|-8/2+ 1 <^ will be 
found to be <?-|-4 ; the two Sqwares in the given 
Quantity are aa and i5, and 8/1 is. the double 
Produft of a and 4, the faid Roots being multi- 
plied the one by the other. 

Likewife, the fquare Root of aa — lab-^bb is 
a — by or b — ay not a^b, becaufe the double 
Refiangle (zab) is figned with — . 

"Furthermore, the ^qare Root o^ 9da-V\i.\)Ct 
/--^/ IS ja-j-iS : the two (quate C^^xiXvOv^'^ v«^ 
)f f^id compound Square axe 9^a^ w^^ ^5^^ 
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whofe Roots are 3/1 and %b^ and iiab is the 
double Produft of ^a and zb being multiplied 
together. 

And the fquare Root.of ««— ;iOtf -^ xoo i$ ir— 10, 
for the. two Squares in this compound fquare 
(^antity are^^and ioo» whofe fquare Roots are 
a and io> and 20a is the double Re&angle of 10 
and dy they being multiplied together. . | 

The foregoing Theorem being well underftood 
will be of excellent ufe in the Refolution of 
QueftionS) producing Quadratick Equations^ as 
you will find by the Queflions contained in .the 
next Chapter. 

III. When it is required to extrad the /qnare 
Root of a Quantity whofe Root cannot be exafilv 
extrafted^ then prefix the radical Sign to it, whicn 
(hall reprefent its fquare Root. $0 the fqniare 
Root of^ci s V^f, or y C2) bc^^ and the fquare Ro ot 

of aa-^bb,^ thus reprefented, viz,. i7aa+bb, or 
V (2) aa-^bby &c. 

IV. From a due Confideration of the foregoing 
Theorem, a way is difcovered, how by having 
any two of the Members of a Square formed 
from a binomial Root^ the third Member may be 
found out. For, 

When two affirmative fquare Quantities arc 
given for two of the Members in a Square form- 
ed from a binomial Root, then take the Roots 
of thofe two Squares and multiply them the one 
jy the other, and double the Produd, fo (hall 
that Produft being doubled be the third Member, 
which being annexed to the t^o ^wcn Squares, 
either by -f-, or — , it vjVW m^Ve ^tk «a.&. ccrbt 
yoand Square, whofc B.oot ftiiWbe ^ ^xsi^mv^ 
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So if ^/f-4*^& were given for two of , the Memb- 
ers of a Square^ fim I find their Roots to be 
and i, which being multiplied the one by the 
ther, produce ab^ and that Produd being dou- 
led, gives 212^ for the middle term of the comp- 
ound fquare Quantity to , make it a compleat 
quare, the Root whereof is a Binomial, viz». 
(T^iai+bb: if the faid double Produd be joined 
the faid Sutii of the Squares by the Sign — , 
: will give the compound fquare Quantity ti^*— 
ah'^bb whofe Root is a — b. 

Alfo if 2Kaa+i6bi ,were given for two of the 
idembers ot a Sauare v^hofe Root is a Binomial^ 
he faid Square being compleated, will be 2$aa 
I-40/1H-16W, or 2$aa — 40^2*4- ^^^h v/hofe 
loot i^ either $a + 4*, or 5^— 4*, 

V. When the two given Members of a com- 
>ound fquare Quantity whofe Root is bino- 
nialj are the double Produd or Redangle, and 
)rie of the two affirmative Squares, divide half 
:he faid double Produd by the Root of the given 
>quare, and fquare the Quotient^ fo (hall that 
Square be the third Member fought, which be- 
ing joined to the two given Quantities with the 
Sign +, it will give you a compleat Square, ha- 
zing for its Root a Binomial. 

As for Example : Let aa-^iba be propofed 
ibr two of the Members of a Square whofe Root 
is a Binomial. Firft, I take half of tba, (the faid 
double Produd) and it is la^ which being divided 
by '/I, (the Root of an, the given Square) the 
Quotient is ^/ whofe Square is bb for the third 
Member fought. 

Again, let i^aa-^^oa be tVvt t;5NO ^tcjt^^^ 
Terms of fuch a Square whofe KooxU^^vwotvvA^ 
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and let it be required to find the dt{ier Square, 
-which Hiali make it a comp^eat Square raifed' 
firom a Binomial Root ; in order to which, firft I 
take half (40/1) the double P^odo6r,i wjt. loa'^ 
and divide it by the Root of (251111^ the givctf 
Square, which is 50^ and the Qiotieot is ^ 
•which being, fqpared; giv^es itffarcdi third-Mcffl- 
ber reqiiired ;• whidi being, joined t6 the reft,* 
gives 2yaa-{-j^oa'^i6 ioit the Square cOnftpleatedi 
• 

VI* When the two given Members: of a Sqflartf 
raifed from a binomial Root, ar^- filch thftc'ooe 
of them is a fquare Affirmative without atif 
Number or Quantity prefixed to it, and tbed- 
ther is the* Root of the>faid Square innki|]4ied bf 
fome other Quantity^, then is that other Qpanti^. 
ty by Artifts called the Coefficient; and if yon 
fquare half the faid Coefficient, or (Urhidi i$'all 
one) take ^ of the Square of the Coefficient, tfat 
ihall be the third Member required,- which being' 
joined to the two given Quantities by the Sign +,* 
it will give you a compleat Square- raifed -froid a' 
Binomial Root. 

Example. Let the two given Members of a 
Square be aa-^iba^ aad let it bie rcqulred^to fitid 
out the third Member: Here the Coefficient is- 
2^, half of which is *, which being. fqUared, gi«^cs 
bb for the third Mfember which was fought ; fo is 
the Square compleared, aa-^-tab-J^b,- 

In like manner, if the two given Members of 

a Square were aa-^a, and it w6re required to 

find out the third Member ; 

Here the Coefficient is by half of Which is k h^ 
b I bh- 

or ~, whofe Sq\x3or^ is — 66^ - or ~ for the Metn- 



berfoiight. Alfo, let cbe two i^ii/en Members of a 
Square be^a+8/2, and let it be required to find 
out the third Member* Here the Coefficienc is 
89 half of u hicii is 4^ wbofe Square is 16 for the 
third Member required; fo is o/z + g^+'^j ^ 
compleat Square^ whofe Root is ^■♦-4. 

Again, if the two given Members of a Square 
be au'^cUy and the third is required ; Firft, I take 
half the Coefficient c^ vizs. kc^ and thenfquare it,. 

and itgives iec^ or i^fbr the Member fought, an^ 

fo is the Square compleated aor^a-^lti:^ whofe 
Root is /i~ I c. 

In like manner, if it -were required to make 
aar\'iba a compleat Square, take half the Coeffi- 
cient (^b) which is ^^ or |*, whofe Square is 

Xbby or~, which being joined to the two given. 

Terms with the Sign +, it gives aa-^-iba-^-^bb^ 
livhofe Rootis/i+J^. 

The fame Rule is to be obferved for the fqua- 
ring of half the Coefficient when it is a Fraction. 

A^ for Example : Let the two Members of z- 
Square raifed from a Binomial given be aa-\^ 

— — ,- and let it be required to find the third 

Member. Here' Half the Coefficient is-^— , which 

be»bg%arcd^ ^^^^^"^ ^^ V^Sl^f^t the Mfcm-^ 
ber ftJiiclTtj aniii-^fo^heS^aarc^b^ingf^cotnpleated> 

, bd 4-3^ , hhdd^6hdc r^Qcc , r n 

IS aA^ — -,^^-^_- 2L.> whofe Root 1$ 




4f 
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VII. When the Root of the given Square hadi 
no Coefficient, then the Number i is fuppofedto 
be the Coefficient, half whereof {vix^ f) being 
fquared, gives (i) the third Member fought to 
make ic a compleat Square. 

So aa^a being given for 2 of the Members of 
a Square raifed from a Binomial, its 3d Membeft 
CO make the Square compleat, will be I, for aaJ^ 
ssLoa-^iay where the Coefficient is i, whofe half 
is I, which being fquared gives I for the third 
Member fought ; fo the Square being compleatcdi 
is aa-^a-^-i^ whofe Root is /i-fi. 

This Chapter ought to be well underftood be- 
fore any farther Progref$ be made ; for the man* 
ner how to refolve Qpeftions which produce 
quadratick (or fquare) Equations^ doth principal- 
ly depend thereupon. 














CHAP. XV. 

Concerning the Refohtton of ^efitom 
producing ^aaratick Equations. . 

I. /^Uadratick (or Square) Equations* are 

V^ fuch adfeded or compound EqixatiODS 

^ cofl/ift of three Twm^^ x.Vv^ fei^VvtCLot which 
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is a Square, and is called the higheft Termia 
the Equation^ of which three Terms two are al- 
ways uokuowiit and the third is always known ^ 
The firft of the three is the Square of the Quanti^ 
ty or Number fought, and the fecond Term is the 
Produ6l of the Quantity fought, being miilti* 
plied by fome known Number or Quantity^ and 
IS called the middlcf Term of an Equation i and 
the third Term is a Number or Quantity purely 
known* 

So in this Equation, vix^.aa'^baF^d^xhe&xik 
and higheft Term or Member is aa, which i$ the 
Square of .the Quantity or. Number fought, and 
la is the middle Term of the Equation, which is 
the Produft of the Quantity . fought, it being 
drawn into b ('which is known J and the third 
Term or Member of this Equation is d^ which is 
really known, and iis ufually called the abfolute 
Kumber ^r Quantity given. . . 

IL The Equations of this kind are of three 
Forms, which are laid down by Mr. Kirfej^ in the 
15th Chapter of the firft Book of his Elements of 
AJ^bra^ as follows, nHx,. 

Equations of ^kf firft firm* 

aa^6a = J5 

aaaU'^Saa =: 48 

daaaaair^^aaa=^Sj 7 



aar{-ta^ 
aada^^aasssf 

aaaaad+'gaaffi^ 



Equations of ibe fecond Hr^^ 



ad'^lSd = 24 

maaa*^ 6aa =5 27 

Oaaaaa — 2aaans 48 



aaaa — faa^d 
aaaaaar^woM^^ 



C c Kijw^ 
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Equations tf the thfird Form. 

IIL The Rcfotation of Equatims wladk £dl 
luKkt the lirft Jf arm. 

Wbeti an Eqtsstion isHcompofed-afccr tnf oftbe 
three fofregoiog Fofttt^ aod any tftiowfl K^ttfift* 
ties are mked imh udkaowth ^t it be fo nin^ 
Sliced by Tranfp<y^iOfi (acc^diftg milbe Rules ol 
the 11th Gha{!iter) as that theJcncwat^ntithi 
ttay pdlTdfs one fiAe^ and the imkiit>wirQ0iBici- 
ties the'otber fide of the Equation^ 

• Example. Let this Eqoatien bb- ^vm^ ^'«^ 

By the IVafifpdfltiMi df i^ 6ft «he -fifft partiif 
t%t Eqttittien, atid M^i« <)n the fetotid ipait, dt ' 
AK^ill be reduced to this Eqciatittfl, vi%* aa-^40^ 
hdc — by which is an Equation of the firft Formn* 
And when y<wr "Equarion is fo wsdoced, add to 
each part of the Equation the Square of half the 
Coefficient;, and To will (the firft part df the Equa- 
tion be an eiOSt and cqmpleat Square ; tfaenac^ 
cording;tothe 2d and jd Riiles of the i4t!hHChap- 
tercxtraa the .fquare Root of bothjpartsof the 
Equation, and from ^the fquare 'Roots of both 
parts of :the -Equatioa fubtraA half the Coeffi- 
cient, .and then yoi| will difcover the Value ff a \ 
as in the foUowiag liKa:sE^^^ . 



9 

Qttefi.i. 

Whiit Number is that; which being fquared^. 
and multiplied by 8 (or ^Jl the Sam of the£^jd 
Square and Produft is equal to 384 (otV) I 

Refoft(ti$n. 

... • 

I. For th^ Number fought^ put ^ 
2* WhofeSquareis aa 

3 . Its Produft by 8 (or i) is ta 

4. The SutA pf tbe 2d and 3d 

Steps muft be eqpal to 384C^4.itf»c 
(or c) whence this Equ4*^^ ■^^'*^ 
tipn . ' 
5* To each part gf the Equa- 
tion add the Square of (i*)C # _^ li .^^ ll 
half ofthe C<3Rcieiit,thehf ''-"*^'*^^'^* 
will it be 

6. Then 'by exjrafting the- 
fquare Root oJF both pafrt 
of the Equation by the ?d ^^h^^f^^^y^ 
and 3d Rules of^hei^ji^ 
Chap^.it will be r^ucy tp} 

7, BytheTranirojIit^ 
to the . fecpnil parjt of ^g 
Equation, the Vai|e of n is 
dilcover'd to be ' ^_ 
Which Equation i| thus jntpreifed in words,. ^^. 

the J^lumber fought W equal to the Remainder, 
when(f^) 4 is fubttiafiLed from the (qnare Rooc 
of the -Sum of (c) 5 8 a, and {of the Square of (t) 
8 (added together,) which is 16} fp that thp 
Value of a is 16 ; j(b.r«^c4^iM?=^«^> V^A. •! V?^ 
fops^o, aad 20— 4sc:x<J. • ■ > v . . 
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S^fl. 2. 

What Namber is that, whofe Square being mul- 
tiplied by 4 (or h) and its Biqoadrate (or fourth 
Power) multiplied by 6 (or c) and the ProduAs 
added together, the Sum is 3850 (ord)? 

■ • ^ . 
Refolmion. 

1. Forthe Number fought, put a 

2. Its Square multiplied ^by I is l^aa ' 

3. Its Biquadrate multiplied 7 
bycis , S^^^ : 

4. The ' Sum of the fecond 
and third Steps iiiuft bew t # j 
equal, to 3850 (QnD^C"^^^ 
ivhence this Eqqation, viz,. 

5. And becaiife the Jiigheft^ 
Power of the Equation isj . iaa d 
multiplied by q, therefore S/ia^o^^—ss^ 
each part being] divided by I c c 
c, the J^quatipn is . . J 

6. To each part ojf the E-V . , .. , 
quation add hajf thej. ■■ 
Squareof theCoefficienti idOr U d ^i 

— ^ and the Equation J r 4cc c ^^ 

will be J 

7. Then the fquare Root of 
each part of the £!qua- 
tioq in the 5th Step be- 
ing extra&ed by the Te- 

cond and thi rd Rules of I 

■ 

cfae[-4th Chaptttvticv^X 

Equation v/\tt b^ \, - ^ ' 



>aa 







• ."I 
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8. And by the Tranfpofitionl 

of —to the fecond part ol > J Tf^^T 

the EguatioiijthejValue ofS c • \cc 2c 

an is round to be . ^ . ■ 
S. Aqd becaufe the Equati- 
on in the 8 th Step is the ^ 
value of aa^ therefore if . .-— — j— j^ J 

the fquare Root of ^^ch^^—^^^^^i^ 

part of that Equation be 9 d^cc zc 

extraded, the vilue of a 
itfelf will be difcover'd to 
be 

^hich in words is as much as to fay, the Nupber 
fought (or a) is equal to the fquare Root of the 

Remainder when y—Jy isfubtra&ed from the 
fquare Root of theSuin of T" (or-^^ and ^^ 

(hh\ ' 

or — ^ being added together ; fo tlyic the Va- 
lue of a (or the Number fought) is 5. For, 

d kh 76 76' I ^^x 75 
y: — 1---«5— and— •-—-(— J==3-'«s2 5, andy: 

c zee 3 33 \2ey ^ 

25=5, which is the Number fought. . 

The Proof. . . 



4x5x5+6x5x5x5x5=^3850 



«. ; 



.i- 



You muft remember alWAfs to reduodila. Fac- 
tion to its loweft^ Terms befi^^e yoaJOxira& its 
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3^6 kifiiut'm if^efiim Ckipi 1$. 

IV. The Refolutido of EouatldnS ^hich 6ll 
Udder the fscotid of the three Forms before tten- 
tioaed* * 

* .* 

Quefi. I. 

What Nuivber is that, which having 8 (or h) 
times icfelf fubtra&ed'from its Sqiiarey th4» R^ 
maindcr w 48 (Qityi 

Rejhtution^ ' 

X. For the Number f^ught^ put a 
2. Then will its Square be oM 

J. The firft Step mulcit)Iied by 'f is U 
^ If the 3d Step be fubtrac-*) 

ted from the ad, the fec*C ^ ^ ^^ 
toaindeA will be 48 (orOi 
whence this Eijuation 
^. To eacfa.part of that Equa- 
tion add the Square of (^OCjtf«j«4-iM=:04^U 
half the Coefficient, andr 
then it will be _ 
6. Extrad the fquarc Root of 1 

each part of the laft Equa- I ^ 

ticn by the fecondarid i^^ya-^llf^Y c^iA 



Rules x>f the 14th. Chapter, I 
and it is J 



And by tfafe Ti^pofition 

of i^to the 2d part of ther^^^.^jTiUJ-l 
RsMftion, the Value, of ^^^-^'^+^**+2 
is.difccnirer^d tonbc ii 
which innvords is as much as to fay, that the Num' 
ber /ought for a) is tcjual to the Sum of the uni- 
rer/ai /quare Root o£ the Sum o^ ^^w cS ^aai^^ 
4th pirtof the Square cj£ * (^ot UV'i \>^va.^ %.^^^ 



^w'^'^^^v^wm 



to 4 (or \) which isi%i Ibr csss^^ j^A iiksAiS, 
and48+i&a54, aidYtf4ss8, and8+4(f^)s=ia. 

The PrtHrf. 



I1XI2*^?(I2=48. 



. .' Q?eft. 2, ' 
What Number is tbat^ which having 1 2 ^or ^) 
times its Square fubtraded from its Biquadrate, 
Dr^di Power^ the Remainder is 3 3 28 (or c) ? 

Refoluiion* 

u JPor the Number fought, put a 

I. Then its Biquadrate is aaaa 

;. And its Square multiplied? # 
by 12 (or I) is j ^ 

f. The Diflference of the 2d p 
and 3d Steps mqft be equal C^^f^^^ 
to 3328 (or c) whence thisf ^^^^r^*^^ 
Equation^ viz,* jt 

^ Square half the Coefficient/! 
and add to it each pare of^Moaa^ias^U 
thcEquation, and then it ^ , suBc^iU 
will be ^ . . 

S. Extraft the fquare Root of j • 

both parts of the Equation^ I ■ 

by the 2d and 3d Rules of ?^w-4*=»/.-^-HW 
the X4th Chapter, and then | 
the Equation will be J 

r. By the Tranfpofition oP-^/ • ^ * 

f * to the contrary Coaft,>^*=V:c-fiiH^* 

it will be. 3 •'. ^ 

Cc4 V^l 

J. 
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8. By cxtrafting the fijuarcV / 

Root of hot h parts of the I ' ^ 

Equation in the 7th Step, hzry^Ca)^^^;::!^^^^ • 

the Value of a IS found to I ^ * * 

be 8. J 

vfWich is as much as to fay^ that the Number 
fought Cop a) is equal to the univerfal fquare 
Root of the Sum of 6 (or it) being added to the 
univerfal fauare Root of theSuinpf 3328 (ore) 
and'36 (or 7^^/ which upoq tryal you will find ca , 
be 8. • 

For, r=3328)and^i2, and 10=^6, where^ 
fore 3328-<-3dss:33tf4, and 1? : 3364=:y8, and^ 
58-^6 {U):=s64, and y^ : 64=8, wbidi is tjje' 

Kumber fought. 

/ 

V« The manner of refolving Equations ^hich 
h\l under the laft of the three Forms 4>eforemen- 
tioned. 

Let the Equation propofed (if it £aUs under the 
third and laft Form) be reduced to an Equation 
of the fecond Form, by the Tranfppfition of its 
• Terms, bs in the following Queftions, viz^ • 

What Number is that, who^ Square being fub- 
traded from (2 (or ^) times itfelt, theHemaia- 
der is 52 Core)? 

fUfoIution. 

m 

u For the Number fought, put a 

2. Its Produd by 12 (or i) is ta 

3 . If from the 2d Step you 
fubtradr (aa) the Square ofC, 
the firft Step, the Remain- ^^"^^^ 
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4. Tbe Remainder in the 3d^ 
Step is equal to 3 2 (or c) >ba-^aaf=sc 
whence this Equation* 3 

Now by Tranfpofition I reduce it to an Equation 
of tiie fecond of the forefaid Forms. An4firft^ 

y. By Tranfpofition of aa to^ 
the contrary part, the E-^i/i=v-4-^ 
quation i% 3 / 

6. Then by Tranfpoption of e ^ 

in the 5th Step, (he Equa-bi^^— c=;m 
tion is 

7. And by Tranfpofition of 
ba in the 6th Step, the E* 
quation will be 



)f> 



f So that from a due Confideration of the Me- 
I • thod ufcd in reducing Equations of the 3d Form 
to Equations of the ftcond Form," you m'ay eafily 
perceive that the Work of Tranfpofition in the 
yth, dth, and 7th Steps is performed ipnly by 
" changing the Signs of all thcTermsof the Equa- 
tion in the 4th Step, i/ijc by changing -f- into — , 
and — into +. . 
So the Equation in the fourth Step is bd-^aa 

And by changing the Signs of ba^^aa on the 
firft part of the Equation, and of c in the fecond 
part, into '^a-^auy and — c, the Equation will 
then be— ^^4-/1/1=1— c, or/i^i~*a=— c, which is the 
fame with that in the 7th Step ,*: and it is now an 
Equation of the fecond of the three fote^ouv% 
Forms ; fo that now 1 proceed to tJci^ ^o\\xxa»^ ^ 
the Equation. - » V'Wt^ 
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8. The Square of half the Co» "" 

efficient (1^) in the 7th StepI 

being added to each paft ofr^*^H-»*«-"<+f» 

the Equation,it w ill then be j 
p. The fqaarc Root of each^ 

part .of the laft Equation I 

being extradcd by the ad wjx—, yr:::i!i2 

and 3d Rules of the uthP^ ^^ "^^^ 



3d Rules of the 14th 

Chapter, the Equation will I 

then be / 

10. And by the Tranfpofition^ 

of — li in the ninth Step to | _^_«.«.«-. 

the contrary ^art, the Va* ^a=i'/-^'\^^\h 

lue of a will be found to | 

be(8) • . , , J 
which i% as much as to fay^that the Number .fought 
Cor a) is equal to the Sum of 6 (or \h) being add- 
ed to the Iquare Root of the Remainder, when 
32 (or c) is fubtrafled from 3d (or Uh) wbch 
i% 8. For, Ihh^c^^ whofe fquare Root is 2> and • 
a^-f^ (or I^J)»8,- which is the J^umber fought. 

TheProoE 

l2X8=ptJ , 

And 9^~^4 {<^a) =32 (or c)' which was pro- 
pounded.' * . 

r 

* • 

VI. The Refolution of various Queftions pro- 
ducing Qpadratick Equations. 

If ' , 

There are two Numbers whofc Sum \% 1 1 (ori) 
:stnd the Sum of thw Scfiax^^ v^ %q (,at i^ 1 de* 
mMd what arc thofe l^vxtsibws'i 



Ai For tmt of the Numbers fought, put a 
»« Thtti the other will be * 



3.»Thra the Sum of their>t> , t 

Squares will be S **~^*''+^^' 

q» Which Quantity in the 3d ^ . 

Step is equal to 80 (or c)^bb^2bar\'i(UG:=U: 

whence this Equation 3* , 

;• Which Equation beii!ig^ 

duly reduced by the Rules C z\-l' ** 
• of the nth Chapter, gi.?^^~^''~7 ~T 

veth this Equation ' !) 

6. Which Equation beingl 

folved according to the 3 d J JS^nTTB * 
Rule of this Chapter,' the >i=«\/- — I "t 
Value of a is dilcovered I 14a 

to be J 

7. Wherefore I conclude the Numbers fought ^re 
'8 and 4, for their Sum is 12, and the Sum of 

their Squares is 8o. 

8. Moreover, the Equation in the (ixfh Step will 
give this 

Canm. ^ 

If from half the given Sum of the Squares you 
fubtradhalf the Square of the given Sum, and to 
the Remainder you add half the given Sum, the 
fquare Root thereof being added to the faid half 
Sum of the Numbers, the Sum X)f this Additidn 
will give you the greater Number fought ; and 
the greyer Number being fubtraded from the 
^iveo Sum of the NumberB, vifUi gy3^^3cvfe \^^^^ 

dumber fousht* • ^ 

2 ' ■ Siy^' 
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Quejt. %. 

There are two Numbers, the Produft of vl 
Multiplication is 96 (or b) and the Sum of ti 
Squares is 208 (or c) I $Umand what are tl 
Numbers. 

Refolmhn, . 

I. For one of the Numbers? 

fought, put S ^ , 

^. Then by .dividing 96 (or ^ K h 

by ^, the Quotient willv — 

give the other^ which i$^ ^ 
5 . The Sqpare of the Number j 

in the firff Step is $^ 

4. The Square of the others f^ ' 
Number in the 2d Step is 5 aa 

5. And the Sum of their^ bb 
Squares in the 3d and 4th^/itf+ — . 
Step is ^ aa 

tf. Which Sam in the yth Step^ 
rauft be equal to the given/ bb 
Sum of the Squares 208 ^-^/i-f-— =v 
(or f) whence folIowethC aa 
this Equation j 

7. Which Equation in the laft Step being 
reduced by the Rules of the nth Chapter, 
Value of a will be difcoverM to be 



'• • • 

8. So that I conclude the Numbers fought t 

12 and^8 ; .for thcit 1?todL\x&. v^^^^^t^J 

Sum of* their Square"^ is ^o%. 



9 
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9. Moreover the Equation in the 7th Step giveth 



this 



Canon, 



• _ . • I 
From i of the Square of the given Sum of: the 
Squares, fubtrafl: the Square of the given Produft 
ot the Multiplication oi the Numbers fought, «nd 
extraa the fquare Root of the Remainder, and to 
the faid fquare Root add half the given Sum of 
the faid Squares, and then extraft the fquare Root 
of the Sum of that Additioir, fo (hall that fquare 
Root be one oFthe Numbers fouffht, by which if 
you divide the given Produft^ the Quotient, will 
be the other Number fought. 



»■.-.» I 



'K. . 



Quefi. 3 



• 



There are two' N^imbers Whofe Siii& \i 12 ^or*) 
and the Produft of their Multiplication is . 20 
(or c) what are the Numbers ? ^ 

Refolutiony 

I. For one of the Numbers? 

, fought, put t ^ / ^ 

1. Whifrb if you- fubtraa front 
( 1 2) ^, the given Sum, * the k - / 
Remainder wiU* be the 0-:^ ^ 
ther Numbef, t«z;/;L. 

3. And if the iff and 2d Steps 
be multiplied the one by^ , 
the other, the Produd will ^ '^^ 
be 



^NS\v\^ 



4. Which Prodoa the Qucf-^ 
tion requires to be equalC ^^ 

to 20 (or c) from whence^ ^tf— «tf=!P 

this Equation ^ 

5. Which Eqoatioo is of the third and laft Form, 
mmtMnea in the beginning of this Chapter, 
i^rhich being duly reduced by the Rules or Ae 
I ith Chapter^ it will be 



€. Which Eouation being folved according to t(io 
' Method uied in the 4th Rule of this uupter, 
th6 Value of a will be difco vered to be 



7. So that I. conclude the Numbers fought to be 
10 and %y. vhofe Sum is 1 29 and theirf rodufi 
20, according to the Conditions of the Qpef- 
tion. Moreover, the Equation in the ($tb 

* Step will prefent you with this 

m 

• Canon. 

From thejSqufre of the half given 5um of the 
Kumber fought^ fubtraft their given Prodo^ 
and extrad . the Square Koot of the Remaindeff 
and to its jqiiare floot add half the given Sm<^ 
the Numbers fought, fo fhall the Sum of that Ad- 
dition be the gfseacer ^bmber Cbughtt which be- 
ing fubt/aded fipm the faid given Sum^ wiH 
leave the Mfer. 



Sis^^ 
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Quifl. 4. • 

There are three Numbers which are Geome* 
tricai Frc»>orti0Dals continaed^ the Mean wher^ 
o£ is la (or b) and the two Extreamsare iiicb^ 
that their Diiferexice is 18 (or c> I demand whac 
are thofe Extreams. ' . . . . 

JUfolutioH* 



I . 



u For the leflfer Extream^ put a 

2. Then the greater will be ^^ 

3. Then will the Produftp 
made by the MuJtipIicationC^ j_ ,« 
of the Extream? of the i&C^^^ 
and 2d Steps, be j 

4. Which Produa for Reft-T 
angle) in the 3d Step muft | 
be equal to the Square of x 2 yaa+ca=Btt 
Cor t) the Meaii^ Whence I 
this Equation ' J. . 

5. Which Equationtueinc fol- p 
ved by the id Rule 01 thisf ^ v Ia/^l^. .^i 
Chapter, the ^fOue irf.4i>'?^-^^*-<"^ 
will be found to pe 

6. 1 fay the extreajn PuDportionaTs fought are 6 
and 24, whofe ]^iSerence is i^ : For 

■;■'■ u 

6 : 12 :: 12 $ 24, or a : i xi b : — . 

.a 

7. The Equation in the 5th Step feeing well con- 
fidercd, iwUl preTent yon -wtth thfis 



C»»^ 



"■^^ 



'400 Rejblutim of^eftioHs Chap, ly 



Canon* 

If to the Square of the given Mean you add the 
Square of half the Difference of the Extreafns, 
or (which is all one) ^ part of the Square of the 
given Difference of the Extream^, add extrad the 
^uare Root of the Sum of that Addition, aad 
then from that fquare Root fubtraft half the {aid 
Diferenee, the Remainder will be the leffer Ez- 
tream ; and if thereto you add the given Di£k- 
rence^ that Sum will be the greater Extream. 

A Draper fold a Kece of Cloth fqr 24 /. (or J) 
and gained as mxxc^ fer Cent, (ore) as the Cloth 
coft him^ I demand how much it coft ? 

Refolution. 



1. For the Price which the? 
Qoth coft, put JT 

2. Then will" the Gain by its7_ 
Salebe ' f 

3. Then by ' the Rule of 
Three find .how much is 
gained fer Cent, faying. 



•■• 



ni :c 



-fo that 




his Gain per Cent, was 
4. Which Quantity in the 3d' 
Step, according to the Te- 
hour of the Queftion, muft / 
be equal to what the Cloth ^ 
coft in the iftStcp^viVittxctX 
tAis Equation^ •wt- j 



ch^-^a 



^ ' v"^^^ 
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y. Which being reduc'd byp 

the Jlules of the iith\^aa'-\-ca=^bc 

Chapter, it will be ^ 

6. Which (being an Equation 

of the firft of the 3. Forms 

delivered in the beginning 



€C t 



of the 1 5th Chapter) being >4=:V:ciH — — 

fol ved by the 2 d & 3 d Rule 4 * 

of the 14th Chap, the Va- 
lue of rt is difcover'd to be j 

I fay, the Cloth cbft ao /. which is the Value of 

cc c 

ai forV:cH — ^=^7o> andyo— — =220, fo that 

4 » 

lie gained 4 U in laying out 20 ; for, 

/. /. /. /. 

20 : 4 : : xoo : 20 

\ 

\ and fo the Conditions of the Queftion are fatisfied* 



I . 



Queft. 7. 

A Merchant bought a certain number of Pieces 
cf Cloth, and paid 30 Pounds (or *) /er Cloth, 
aipd fold them again at fuch a rztt per Cloth, that 
if the Pounds he fold a Cloth for, be multiplied 
by the Pounds he gained per Cloth, the Produft 
^ill be equal to the Cube of the number of Pounds 
cained per Cloth ; I demand what he gained per 
Cloth, and what he fold each Cloth for ? 



Dd M^- 
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Refhtutiott. 

1. For the pumber.of Pounds 
gained per Piece,l pot 

2. To which if yoii add 30 

- (of *> tko Sim will be ^I^^C^j.^ 
-Number of Pounds it wsLsr " 
fold (or^ per Piece^^ *ui7b. 

3. And if (accordipg to thel 

TeoQwn of the Q^^^^^Kaa+ba^ 
the 2d Step be multiplied by f 

the firft, the Produa will h^y 

4. Which Prodcd in the 3d"\ 
Step, muil (according to, the [ 
nature of the Queftion) be I 

equal to the Cube of thje /^-tftf-J-^tf^^^tf 
Pounds gained /^er Cloth ia I • 
the firft Step, whence this J 
• E<}ttai:iou> wz.. • J 

5. Which Equation being re- T 
duced by the 3d and. 6tbC^^_^^^ 
Rules of the nth Chapter, 
iciiii ill then be? 

61 WfiicJi Equation in the yth'\ 

Sttephflingfolvcd by the | . 

7thRuiet^ the^ i^-th Ghap- C/z— y/i^J-l-h 

tisr^. aod the dth Rule of: 

thit Cfaapter;;thei Vialua of a I 

.vtU;bedifi:overrd toibe J 
which is as muchi2^;ta fsky in words, a (qt 
Gain per Cloth) ijs equal to the Sum, when 
added to the fquare Root of the Sum of 30 ai 
added together, (viz.. the fquare Root of 3c 
TvAiQJ3is5i-^i=6. ■ .^ 



I fay^ he gained 6 Pounds per Cioth, and he fold 
it for 36 Pounds per Cloth ; which two Numbers 
will fatisfy the Conditions of the Quefiion. 

The Proof. 

Queft.%. 

A Bricklayer and a Labourer wrought toge- 
ther *t the b«ildipg of a certain Houfe 42 Days, 
(or b) an4 the Labourer wrought 4 (or c) Days 
more than the Bricklayer did to gain one Pound, 
and at the end of ihe 42 Days, the Bricklayer re- 
ceived for his Work i\ Pounds (or d) more than 
the Labourer ; \ demand how many Days each 
of them wrought for i / ? 

Refglution. 

1. For the number of Days 
which the Bricklayer' 
wrought for i /. put Ji 

2. Tlien,accordin|totheCon- I 
ditions of th? Queftion, the i 
number of Days that thej^^-f-c 
Labourer wrought for i /. i 
will be ^ 

J. By the Rule of Proparwon I 
find how many Pounds the I 
Bricklayfer received for the | 
Work of 42 Day^ ^ Ibl- L^ 
loweth, fV 

a : I lib : — \ 

which is \ ' ^^^ 

Dd2 ^^^"^^ 
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4, Then find out by the Rule\ 
of' 3 how many Pounds the I 
Labourer received for his | ^ 
Work in 42 Days, thus ; ^ 

which is ^ J 

5. But th^ Bricklayer rccei-*^ 
ved if (or d) Pounds more 
than the Labourer for 42 
Days Work, wherefore if to 



Ir^da-^dc i 



«+^ 



a 



he 
d 



the 4th Step you add J, >-' 
it will be equal to what 
) the Bricklayer received in 
the third Step, whence this 
Equation, viz^ 

6. Which Equation being re- 
duced by the 4th, 2d, and 
7th Rules of the nth 
Chapter, it will then be - 

7. The Equation in the jth*] 
Step being folved by the | tc cc 

Rule of this Chapter, the >^=/— 4 

Value of ^ will be difcover- I ^4 

ed, viz. J 

which is as much as to fay a for the numbe 
D^ys which the Bricklayer wrought) is equi 

the Difference when (^\ 2 is fubtraded front 

he Ay 

fquareRootoftheSum.of(-j')— or p6 and 
4 (which is ioo)s=sio— ^2=8. 

J /ay the Brick\a.7^t wrought 8 Days 
twenty Shillings, -and tVv^ I-^V^qux^t ^\^ 
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84-4==:i2 days, ^hich two Numbers will fatisfy 
the Conditions of the Queftion, as will appear 
by the 

Proof. 

Firft, by the Rule of Three find what the Brick- 
layer received for the 4^ dayi, faying, • 

days /. days ^ /. /. /. 

8 : I •: : 42 : li=5 j 

Then,. find how much the Ldbourer received 
for his 42 days Work by the Rule of Three, 
faying, 

days . /. days L /. s. 

12 : I : : 42 : -rr^} lo 

So that I fifid the Bricklayer for his 42 days 
Work received J /. 5 x- and the Labourer 3 /. 10 /. 
which is 1 1. i%s. Qxv^^l. lefs than the Brick- 
layer received. 

Queft.9. 

A Gentleman bought a Houfe, and fold it a- 
gain for 280 Pounds (^or V) and by its Sale he gain- 
ed fo many Pounds, that their Square being; added 
to the Square of the number of Pounds it coft 
him, the Sum will amount to 52000 (ore) Pounds ; 
now I demand how much the Houfe coft him ? 



Dd J , . M^ 
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Refoltaion. 

1. For the nu;nber of Pounds 7 
which the Houfe coft^ pwtX^* 

2. Then will the Gain by i)^s 7 , 
Sale be X *"^ 

2. The Square of (a) its firft7 ^^ 
Coft, is SV 

4- The Square of the Gain byl ^^^ta-Ut 
Sale IS • J ' 

^. The SttmofthetwoC^an--j| 
titles in the third and ±thC ^ar^zba-^-bb 
Steps IS 3 

6. Which Quantity in the 5thp 
Step is equalto j2ooo/. (orc)^ zacr^iha^b^sc 
whence this Equation ^ 

7. Which Equation being re-*^ . 

duced by the 3d anjd ythC *^ 

Rules of the nth Chapter, ^ " 
it will be 

8. Which Equation being fol- 
ved by the 3d Rule of this. , • 1 # i 

Chapter, the Value of ^r^^ 1 — h* 

will be difcover'd, viz,. 

which 4S as much as to fay in words^ (a) the 
Pifice which the Houie coft, is e^ual to the Sum, 
when half what be fold it for is added to the 
fquare Root of the Sura of half the given Sum of 
the Squares added to a 4th part of the Square of ^ 
what it was fold for, that Sum being made left 
by half the Square of what it was fold for, which 
was 220 /. and he gained by the Sale 60 /. Fori 

^^ss=zz6ooqj and— =19600^ ^n^— «a*i9\^^ x^ss^ 



ing fol— V 
of this C /-^^ , *^ 
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26000 ^h ip5oo =45660, and 4J600 — 39200 
s= 6400, and t/ (2) 6400=80, and %o^{U) I40 
ss 220, which is the number of Pounds the Houfe 
coft, and 280—120=60, which is the uuttiber of 
Pounds he gained bf/ th6 Sale of the Houfe, is ybu 
iKfill find by 

The proof. 

« 

2 20X2 20=348400, and 
60X60=3600, and 
48400-1^3 6bo= 52000 
whereby the Conditibiis of this Queftions.arei.n- 
fwered. 

QMefl. 10. 

A Draper fold 2 Pieces di Cloth f vrherfcof xrtic 
contained 6 (or b) Yards inore than the otherj for 
two equal numbers^ of ^illidgs, the leflet Piece 
he felleth for 2 (or c) ShilHogs pr Yard mbre 
than the other, and the namber of Shillings \^tch 
onePiec^ wasToldfor, did exceed the nuteber of 
Yards inT)6tli ?iece> by ii86 of (d) : the QuejiioD 
is, what was the namber of Y^rds in each Piece, 
and whit eiach Piece \»is fold for f^ Yard ? 

iUfohttim 

I . For the qumber of Yards,?. . 

in the leaftPiiece, pilt S^ 
a. Then will fhfe Yards in lh«>., 

great Piece be \ "^ 

3. Then will the Sum of the? ,-a.L 

Yards in both Pieces be ^^^'T" 



Pd 4 



"Wt 
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4. Then if (according ik> thcl • 

Niture of the Queftion) to | 

the Sum of the Yards ia the | 

third Step, you add 18^ (or ^la-^b-^^d 

d) the Sum will be the num- I 

ber of Shillings which each I 

Piece was fold for, viz,. Ji 
y. And if the Quantity in the"} ^ 

fourth Step be divided by | 

(a) the Quantity in the firft j 2a+i'*^d 

Step, theQuotient will give >■ 

the number of Shillings that J a 

I Yard of the leaft Piece j 

was fold for • J 

6. And if tJfe faid Quantity in^ 
the 4th itep be divided by 
the number of Yards in the 
biggeft ^lece, (which is the ( la'^t-^d 
Quantity in the 2d Step^ >'^' 
the Quotient will give the \ a-{-t 
number of Shillings that a I 

\zrd of the bigjgeft Piece j 
was fold for, which is J 

7. If to the Quantity in the 1 ia+t-t^d^^a-^i 
6ih Step you add 2 for c) >^ ■ 
Shillings, it will then be 3 , '. , a-jrt 

8. Which Quantity in the 7th Step'(as the Quef- 
tion requires) is equal to the Quantity in the 
$th Step, whence this Equation, via. 

2a \4»]' d ^a'^t la-^t^d 

i 

a-^ a 



^."^NasSB. 
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Which Equation in the 8th Step being redu- 
ced by the Rules in the nth Chapter, it will 
then be 

c € 

I. The Equation in the lad Step being fol ved by 
the 3 Rule of this Chapter, ' the Value of a 
will be difcover'd to . be 

bb.^ bd ccbb-^^bb 4^^--<^— -l^ 

II. But ifyoiiconfider well the Equation m 
e pth Step, you will find the Coefficient to 

eb^lk cb — 2b 

Q, for * — =0 ; and therefore /z r=; o, 

bence the middle Term in that Equation 

', and therefore the middle Term being re- 

)v*d, the Equation will be a a-^ 

c • > 

lich is a Simple Equation, and if the Square 
)ot of both parts of that Equation be extraded, 

,bb<^bd 

5 Value of a will be difcover'd to be ^i=r/— — 

c 

24, which is the fame w/th the Value of a in 
J loth Step^ as you may eafily find upon tryal, 

1 ere fore I lay, i>^ 
The number of 'Itards in the leaft Piece is 24. 
And the number of Yards in the biggeft Piece 
t4-|-6=3o; which two Numbers will fatisiy 

Conditions of the Queftions, as will a;p^ear 



> 
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The Proof. 

The number of Tards in both Pieces is 244-30 
=54, which if abided to i85 <as the Queftion 
requires) it will give the number of Shillings 
which one Piece was fold for, which is 544*18^ 
sx=24o^ and the leaft Hece was fold at 10 Sbil* I 
lings fer Yard. 



» 



yards. J. yilfd /. x. ^ 

24 : H^ ^ : I : ^=^=s 10 



1 



And the Price of a Yard of the biggeft Piece vas 1 
8 J. For, • ■ 

yards s. yard /. s. 

30 : 140 : : I : *^s^8 

which is two Shillings fer Yard iefs tfai^n the kfler 
J^iete was foM for/^r Yard, and therefore the 
hXit^tr is true, and the Gonditidns ^f the Qiief* 
tioA are fatisfied. 
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CHAP. XVI. 

« N 

I 

^n^ 2)o^rine of Surd ^antities. 

m 

ALL Quantities or Nambers whatfoever, 
whether Integral or FraAional/ are 
Uled Rationale but wbenth«Rodtofany Power 
annot be exadly extraded, fuch Root is called 
-ratiotial or Surd^ and is expreiTed by putting 
ie Radical Sign before the Number Cmt ot Which 
le Root pfopofed ought to be extraded ; as V 
r VC2) placed before any Number or Qaantity 
gnifieth the fauare Ro6t of the Quantity or 
Jumber, and V(3) the Cube Root^ and V (4) the 
iquadrate Root, &c. So y^ia, or V ("2) 12 figni- 
eth the Square Root of 12, and V(i) 1 2 its C^be 
Loot, &c. 

■ * 

II. Surd Numbers are two* fold, Tftz,. Simple 
nd Compound : a Simple Surd Quantity is when 
le Radical Sign is prefixed to a Simple Quantity, 

A Compound Surd Quantity codfifts of feveral 
imple Surds, which are comieded together by 

^ ^^ J!ll-£? '♦^4+ ^ *i ^<1 Vab-i-'^ac +W, and 
^(2)4h^dt^ which laft CoAipoond Surd is ufually 
ilJed an unherf^l Root. 
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III. To reduce Simple Surd Quantities that 
have different Radical Signs to a common Radical 
Sign. 

Let the Indices of the given Powers be redu- 
ced to the loweft Terms by their common Mea- 
furer, and fet the Quotients under their relpec- 
tive Dividends, and multiply crofs-ls^ife, foChall 
the Produft be the Index required, before which 
placing V, it will then be the common Radical 
Sign required ; then raife the Powers of the given 
Roots to the Powers fignified by the faid altera 
Quotients, before which faid Powers place the 
common Radical Sign found as before, fa will you 
have new Surd Quantities equal to the given 
Quantities, and having equal Radical Signs. 

Example. Let it be required to reduce V(6) 8, 
andy(8) 12 to two other Roots equivalent to 
the former, having a common Radical Sign. 



V(d)8\rv(8)i2 

,3 -A 4 

y(24;409(J'/(24;i728 



Firfl:, the Exponents 6 and. 8 are reduced to J 
and 4, which being placed under the given Expo- 
nents 6 and 8 as you fee, and having multiplied 
crofs'wife, v/V 3x8, or 4x6, you have 24 for a 
new Index, to which prefix V, and it is ^(24) 
for the common Radical Sign, and tben raiding ii 
to the third Power thereof, and 8 to the fourth, 
you have */ (24)4095 and •/(24) 17a 8 equal to 
-/f6)8, andVC8)i2. 

So if it were required to reduce V(4)/i, and 
V(6>^ to Surd Roots equivalent thereto, ba- 
ring a common KadvcA^\^x\^ \x.Mj>ik be as fol- 
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^ ^ A 3 

^(ii)aad and V(ii)blf 

IV. Multiplication in Simple Surd Quantities. 

1. If the Quantities given to be multiplied have 
I common Radical Sign, then multiply them to* 
gether without any regard to the Sign, and to the 
Produd prefix the given Radical Sigp, which new 
Quantity fhall be the Produd fought. 

So if y^ be to be multiplied by V8, the Pro- 
dna will be V^S^ and Vii)^ by 1/(3)8 produ- 
ccth 1/(3) 32, and Va by Vb produceth Valf and 
V(3> by 1/(3 >// produceth V(i)cbd, &c. 

2. But if the Quantities given to be multiplied 
have not a common Radical Sign, let them be re* 
duced to fuch by the third Rule foregoing, and 
then proceed as before. 

Example. What is the PrcduS of ^(4) a by 
'>/(6)b ? The faid Quantities being reduced to a 
common Radical Sign, will beVCiaj^/i^ and V(i2) 
hh\ which being multiplied together, produce 
V(i2)aaablfy which is the Produft fought. 

So the V(2)lf being multiplied by v(3)c, they 
being reduced to a common radical Sign, are 
V(6)bUy and V(6)ccj which being multiplied pro- 
duce y(6)bbbcc» 

3. When a furd Quantity is to be multiplied 
by a rational Quantity, then firft raife the given 
rational Quantity to the Power of the given 
Qiiantity, whofe Root is irrational or furd ; and 
then proceed as before , 

So if it were required to multiply /j by 5, the 
rational Number 5 being raifed to the fecond 
Power is 25, and then yon will have to tw^Xxv^Vj 
^S ^y ^^5i wAo/e Produft is V 125 • 
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Likewife V(3)^ being to be multiplied by 4, 
the Produft will be 1/ {s^aaa ; for a being raifed 
to the third Power is aaa^ and V(3)ihy y(^)aaa 
produceth V (i )haaa^ as before. 

V. Divifion in fimple furd Quantities. 

X. Reduce the furd Quantities given to be di^ 
tided, to a common radical Sign by the third 
Rule of this Chapter, and then divide dbo 0030- 
tity following the radical Sign of the Dividend 
by the Quantity following the radical Sign of the 
Divifor, and to the Quotient prefix the (aid codl' 
mon radical Sign, fo iSiall that furd Qoanuty bf 
the Quotient fought. 

Exan^U* There being given /i 5 to be divided 
by V39 the Quotient will be/5. And V^ beim 

to be divided byVtf, the Quotient will be V— 

and V{2)a being given to be divided by t^(j)fci 

the Quotient will be y(tf) ^^ for the given 

Quantities being reduced to a common radical 
Sign, are '^(6)aad^ and V(6)lfhc* 

VI. Addition and Subtradion of fimple furd 
Quantities. 

I. When the furd Roots to be added together 

are equal, multiply any one of them by the given 

number of furd Quantities^ fo (hall thatProdudbe 

the Sum required^ before which prefix the radical 

Sign given ; fo the Sum of -/5, and V6 is V14, for 

the given Number of Roots is.2,whofe Square is 4, 

5nd V^>^V6=^V^4(i fo Vi3)i being to be added to 

/ (^ >, their Sum i^ V^,^>b v^\vi.^ ^\>Vi^vQL% to be 

added to VC?>> anAV^^) a, t\vw ^^xb. >«^^ 



'^p 



V*(3}%7a^ for the given Number of Surds is j,*aiid 

V (3^ a being multiplied by 3, vis^. V (3) 27 (by 
the third part of the fourth Rule) the Produft is * 

V (3>7fl, which is the Sqv/l of V(3M V (3) tfj and 
v^O Jl ^9 which, was required. 

2. When two unequal furd Roots which have 
the fame radical Sign prefixed to each ofthem, 
be to be added together^ or when the lefTer o£ 
them is to be fubtraded from the greater, then 
you mufl firft try whether they be commenfura- 
ble, or not ; that is, if after they have been di- 
vided by their greateft common Meafurer, the 
Quotients be ratfoi^dl Qcrantities^ tb«n multiply 
the Sum of thofe rational Quantities by'the faid 
commQn Divifor^ and tht Produft (hall be the 
Stan el the furd Qaanfkies propounded ; and if 
the Differe^ipq^ ^ thofe rational^ Qw>tient$ be 
multiplied by the faid common Meafurer, then 
will the^ Produd: be the Di£ference of the furd 
Quantities propounded* 

Examfk^ Let it he required to find the Sum 
and Diflercnce of V jo, and VS, their greateft 
common Meafurer is V2, by which they being 
divided, the Quotients are V 25 and -•'4, viz,, f 
and 2y whofe Sam is 7 ; which being multiplied 
by Vi, the Produd is jy/i^ or v'pS, which is the 
defired Sum of the furd Quantities propounded. 
And if the Difference of the faid rational Quo* 
tierits, vk,. 5: — 2 (or 3 ) be multiplied by the 
faid common Divifor Cv 2), the Produft will be 
3V2==V^i8, which is the Diflference of the furd 
Quantities given, the leifer being fubtraded from 
the greater. »^ 

But if the fimple furd Qu^ndties given to be ad- 
ded or fubtradied, be iaoomxnettftitable^ t^\xJ\tx 
rAw Sum nor difference can be ^^.^t^tS ^\>^ ^ss^ 




g^^d^»«^^t'^I>^P2*^]* ^^^2I@» ^^^^^ 
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fimple Term or Root, but their Sum and DiflS^- 
rence muft be exprefs'd by+and — ,'• asfuppofe'^. 
you were to add V 10 and 1/13 together, their * 
Sum would be V 13 -f-'^ ^o> ^^^ ^^^^^ Diflfercnce 
V13— Vio. The like of other Quantities ex* 
prefsM by Letters. 

CHAP. XVII. 

• • 

^e Tarts of Numeration in Com- 
pouni Surd ^antities. 



I. Addition and SubtraBion in Compound 

Surd ^antities. 

THE Addition and Subtradion of compound 
furd Quantities is the fame with the fimple 
Surds, having refpeft to the Signs of Affirma- 
tion and Negation, viz,. + and — . 

So if to 6^V 18 (3 v'2; you add 4 -fV 8 (2/2) 
the Sum will be 10-I--/50 ("5^2) and if from 
6-1-1/ 18 (3V2) you fubtraa 4+y8 (iVi) the 
Di6ference will be 2 — Vi. 

Likewife, if to V320+V108 (Z$^^6^/i) you 
are to add V80— V27 (4V5— 3y3) the Sum is 
y72o4-V27 C^^'^^S+W^) ^^^ if you fubtraft 
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:ter from the former, the Remainder will 

0-^/243 (4V5+9/3)- . 

fe two Examples are of. compound furd 

[ties which are commeDfurahle, and the 

of compound fqrd Quantities, partly com* 
able, and partly incommenfurable. As, 

it be required to add t/ 12(2^/3)+-/ 5 to 
\/3)+/8 i the Sum will be^7(55/3H--/8 
,• and if the former be fubtrafted from the 

the Remainder will be v'34-y'8— v^5. 
! fame is to be obferved in Addition and 
6tion of compound furd Quantities altoge- 
icommenfurable : as in the following Ex- 



mdfrom i/i<^+V^7 

andfabtraft •3+^/* 

V^io+/7-^V'34-/^ 



■- .< 



V^: 1 74-V^ 25o4-|/: 5 4-V^ 24 



srence is Vio-fVy — ^31^2 



V: 1 7-4-^2 80— •/: 5 + 1^24 



md from V(3.>io4'V^(3)7 
and fubtrad V(3)3— V(3)2 

is V(3)io-*-i/(3)7-fV(3)3— •(3)2 



■ >■ ■ »m 



jreoce is V'(3)io-fK'(3)7— V0)34.^Cj)a 



E e ■• '^- 
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II: Multiplication in Cmpemd Surd (^antitiet, 

MukipUcand l^i8o4-V48 {6V$-^4V$) 
MultipUer Vi t J+V l^ (Ws^hWi ) 






^i^^ 



Produft contraded 174+?^^ J 



<p 



Multiplicand y/ab^W^f d^V^^+fv^c) 
Multiplier ^adi-^V caa^d^a-^a^c^ 



" •■W"*f«»"PW*""«*" 



hdaJ^i'JcA 



Produft ida+fd+ta^v^ca'*^fai 



mm 



MrfttpKcand ^bc^a 
Mtthiplicr ^hc-'a 

Produ& ^c—/ia 



\St.\Sr 






'Tt^'.'-'. . ;- i -••."■ ■■»" 
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. III. Divijkv in Om^Kiit^ ^d Qualities. 

Dividend V*i4-i 5 I v'C?)^— /O)^^ 
Divifor 1/3 | /Cj)? 



iM^^a^ii^v-iii^ ■ ■ ■» •— mmmm^i^tf»m^mm**^ 



Quotient y^V+Zj | /Cs) 2-V(?)4 

• ■ » 1 • ■ . • , - 



Divifor* Dividend. ^ 
rt-fV^O 's^^+V^^ C^ Quotient. 






'^aa^bc^--abc 



• ■ - 4 



f hefe Examples will not feem diffioilt to tjie 
Ingenious, if what is before delivered concerriing 
fard Quantities be duly coniidered 



1 1 '■ >r> 



Eea C^K^ 
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CHAP. XVIII. 

The ^arts of Numeration in Univet 

Surd Roots. 



WH E N it is required to extraft the fi 
of any Compouad Quaauty, whei 
Square, Cube, Biquadrate, &c. if they canno 
exadly extraded without any Remainder ; t 
if to fuch given Compound Quantity you pr 
the Radical Sign, fuch Roots are called Univ( 
Surd Roots. Andfirft, concerning 

I. Multiplication in Univerfal Surds. 

I. When any univerfal Root is to be m 
plied by a Rational - Quantity, or by any S 
multiply the Square of the Multiplicand by 
Square of the Multiplier, when the univ< 
radical Sign is quadratick ; or the Cube of 
Multiplicand by the Cube of the Multiplier^ ^ 
the univerfal radical Sign Js cubicnU and be 
that Produft prefix the given univerfal rac 
Sign, fo fhall that new . univerfal Root be 
Produft fought. 



1.V 
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Examfle. Let ic be required to multiply by 2 
:bis univerfal Tquare Root, viz,, y/ioi+v^^o, I 
:ahe theSquare of 2, which is 4, and the Square 
rf /io4V4o^ which is 10+40, and multiply 
Lt by4, and the Produft is 40+4x40, whofe 
miverfa! fquare Root is theJProduft fought, viz.. 

/:4o+4v/40' 

Alfo, if i/C3)-'i/(3)^44-/C3)27 were to be mul- 
tiplied by 2, or doubled, rake the Cube of the 
univerfal Root given, which is ^/f(3)6^+^/(s)27i 
and multiply the fame by the Cube of 2, which is 
8, and the Produd is 9\^( 3)6^+^/(3) 27^ the 
Cube R oot of which is th e Produft fought, viz.. 

fc/'C3)VC3)<^4+V(3>)a7, ^°d ^"t is double to 
^(3)-V(3)54+i/(3)27, the furd Root given. 

In like manner^ if it were required to multiply 

its Square > the Squares of the Parts are 12+tf 
and I2-T-5, the Sum of which is 24, andthePro- 
d^a made by the multipjfcation of the P arts one 
into the other, viz.. Wiii-^^j into V:i2^r^6, 
is VijS, for the Difference of the Squares of 12 
and V6 is 138, whofe fquare Root is v^ 13 8, and 
the double of thefaid Produft is 21/138, which 
added to 24 (the Sum of the Squares of the Parts) 
makes 24+2V138, which is the Square of 
V: 1 2+V(5+-/: 1 2—^6. 

Likewife, if 6+/:2o— l/i<J is to be multiplied . 
by 6 — v^:20 — /i5^ the Produft will be found to 
be 20; for if 20—1/15 (which is the Square of 

l/:20— •id) be fubtraded from 36 (the Square of 
6) there will t^Vi2i\vi i(5+Vi6|> VjVvkVvv^ ^o>^^ 

E e 3 ^^^^ 
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Produft fought. Alfo, 64-/:2o— i/:io=io, and 

tf — /:20— 1/16=2, and 2X10=20, as before. 

Again, if it be required to multiply V:aa-^i 
by ay the Square of the given Quantities arc 
aa-^-bh and aa^ whiph being multiplied the one 
into the other, the Produft will be aawr^-ttaih 
the univerfal fquare Root of which is the Produft 

fought, viz,. Viaaaa+ttaa i y hich^may be more 

compcndioufly exprefs'd thus, aV-aar^U. 

IL Divifion in Univerfal Surds. 

As id Multiplication you rbultiplied the Square 
of the Multiplicand by the Square- of the Multi- 
plier, the given radical Sign being quadratick, 
&c. fo in Divifion of univerfal furd Roots you 
are to divide the Square of the l>ividend by the 
Square of the Divifor, when the univerfal radi- 
cal Sign is quadratick \ and divide the Cube of 
the Dividend by the Cube of the Divifor, when 
the univerfal radical Sign is cubical, &c. fo £hall 
the Quotient, when the univerfal radical Signgi* 
ven is prefixed thereto, be the Quotient required* 

Exam ple: What is the Quotient when 
•^•40+4 V40 is divided by 2? Here I divide 
4o*f-/4o (which is the Square of V:40+4'V'f 
the Dividend) by 4 (the Square of the given Divi- 
for) and there arifeth 10+V40 ; the univerfal j 
fquare Root of which, viz,. V: 10+/40 is the 
Quotient required. 

'Alfo, if it were required to divide V(3)8V(j)^4+ 
81/(3) 27 by 2, vV\^ v^out.wx. ^sjKivild be found to 

be V:(3)V(3>4+VC'i>l- "^^"^^ ^^ ^"^^ ^ **• 
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given Dividend is 8V(j>54+8i/C3)27 which be- 
ing divided by 8 (the Cube of 2) there will arife 
l/(j)i54+V(3)27, to which if you prefix the uni- 
vcffal r adical Si gn of its Cube Root, it will be 

V^:(3;yC3J644V(3) 27 : which is the Qjiotient 

fought* ^ . 

Likewife, if it be required to divide ^\ aaaar\^yaa 
by tf, the'Qtiocient will be found to be ^\aar¥^bh ; 
for the Square of the EMvidend is aaaa-^-hhaa^ 
and the Square of the Divifor is aa^ and when the 
Divifion is ended, there will arife a(v \-ih^ the 

univerfal fquare Root of which \% V:aa+tb; 
which isthe Quotient fought. 

But when the Work of Divifion in univerfal 
furd Quantities happens to be intricate, and its 
Operation cannot be finifli'd without a Remain^ 
der, you may fet the Power of the Dividend for a 
Numerator, and the Power of the Divifor for a 
Denominator, and againft the Line of Reparation, 
place or prefix the univerfal radical Sign, which 
univerfal Root fo figtiified (hall be * the Quotient 
fought. ■ ■ ■i " ■' 

A$, if it were required to divide ViValf^-k 

by W^-(^ the Quotient will be V; ■ ■ — 

in. Addkion and SuttraBion in Univerfal Sard 

Quantities. 

I. If two univerfal furd Quantities that are 
commenfurable, are propofed to be added toge- 
ther, or fubtrafted, the Operation may be per- 
formed like fimple Surds : as for Example; If the 
Sum and Difference of y^tS-^-^Vj aud Nf'A-W'^ 
were required ; 

E c 4 
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Here each of the faid Quantities being divided 

by their greateft common Meafurer, V:i+V3i 
the Quotients are V^4 and Vi, viz.* 2 and i^ which 
are rational Numbers cxpreffing the Proportion 
of the Surds propounded ; therefore if their com- 
mon Divifor be multiplied 2+1 (vix,. sOitgiv- 

eihz^/l^^^/i for the Sum required ; and thefaki 
common Divifor^eing multiplied by (2-^1; the 
Difference of the faid 2 and i, it >w(iU produce 
^.24-/3 for the Difference of the Roots pro- 

Likewife, if it were re quire d to find the Sum 
and Difference oi^/ulaM^abb and ^:M tlh\Mb. 

The faid Quantities being rfeduc'd, are^y.-^^H-ifr 
and bV'aa-\'hb. 

Therefore is their S^ar\4%Viaa^b, and their 

Difference is aQ^b^^ xaa-^-bb. 

2. When the Root of a Refidual is to be added 
to, or fubtra&ed from the Root of its correfpon- 
dent Binomial^ then may thofe Roots be conned- 
ed together by the Signs + and — ; and then the 
whole being multiplied by itfelf, the univcrfal 
Root of the Produd flxall be the Sum or Diffe- 
rence of the Roots propounded. 

As, fuppofe '/:i2-|->/(j were propounded to be 

added to v^: 1 2—V6\ the given Roots being connec- 
ted together by +, make V': 1 2+V^+/ * ?"^^ » 
which compofcd Quantity being multiplied by 
itfelf, produ ceth 24+21/138, whofe univerfal 
fquarc Root (^l^^^^/T^%) fhall be the Sum of 
the Quant'^^^^ propofed to be adde d. 

But if yiil^Vd— TTiI^V^ be multiplied 
into itfelf, the Piodu& >^\\\\i^ i.\— aVt?8, 



r. Tl- 
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vhofe univerfal fquare Root is the Difference of 
the two given Rootls.- 

3. But if the univerfal Roots to be added or 
fubtrafied are not commenfurable, &c. then they 
are to be added by 4-s ^^^ fubtraae d by — - . 

So, if it were required to add • V: 'yA-V 3 to 

yj3.-/2, their Sum would be/ij-j-Vs+v/'S"^^* 
And the latter beiiag fubtraft ed fro m the for- 

mer.theRemainder would bey: 15 -^vf 3 -.-^Vj :— V2. 

And t he Sum o f y;/?M -c being added toi/;^^ 

will be /:fl^+-c4-v^^+* > ^°d ^he latter being 
fuhtrackcd from the former, the Remainder will 
be '^\ab'\'cv^\dr\4f4 > 

IV. T^e ExtraBim of the Square Root out of 
BinomidU and Refiduals. 

Subtraft the Square of the leflfer part of the 
given Binomial, froid the Square of the greater 
part, and add the .ju^oare Root of the Remainder 
to the greater part^ and alfo fubtrad it there- 
from, and then extrad the fquare Roots of the 
Sum and Remaimiery and join them together by 
H-, if the Quantity propofed be a Binomial, but 
by— if it be a Refpdual ; which Roots fo joined, 
are the fquare Root of the given Binomial, or 
Rcfiduir. 

Example i. 

Extrift the fquare Root of? ©-l, / 
this Binomial, ^/i^. |38iVi3oo 

I. From the Square of the? 
greater part 3 8, viz,, from S "^4+ 



1.^^^- 



a. Subtrad the Square of tbes 

lefler part, vtz^ V ijooir 1300 

which is I> 

3* The Remainder is i^ 

4. The fqiiare Root of the? 

Remainder Js S ^ ^^ 

y. To which Root if you addP 

the greater part 38, thes yo 

Sum is J 

6. The half of which Sum it ^y 

7. The fquare Root of the faid^ 
half Sum is the greater part]^ % 
of the Root fought, which is^ 

8. From the greater part of :| 
the given Binomial,<i;/s:,* 38, 
fubtrad the fquare RoOt ia^ 26 
the 4th Step, viz,. 1 2, the 
Remainder is 

j^. The half of which is 13 

10- The fquare Root of the ^ 

faid half Remainder is the t i^ 

leffer part of the Rpot^ ^ 

fought 

II* To which if you add the 

Quantity id the. 7th Step,(f ^ r,y|:» 

the Sum will be the fquare^ ' - 

Root fought, viz,. _ 

which is the fquare Root of the given Binomial : 

but if the given furd Quantity had been a Refi- 

dual, viz.. if it had been required to extraft the 

fquare Root of 38— /j 300, then the Root would 

have been 5— V13. 



IL^atio^ 
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Example 2. 

Ex trad the fquare Root of X^ 1 y^^ 
this Binomidi fvi%. J /-f^ ^^ 

1. The Square of the greater 
part 7, is 

2. From \trhich fubtraft the 
Square of the Icffer part,| 
viz,. Vao, ^hich is 

3 . The Remainder is 

4. The fquare Root of that 
. Remainder is 
y. To which fquare Root add 

the greater part of the g^"^7-Ly29 
ven Binottiial, viz,. 7, and^ ' 
the Sum i$ 

6. The half of which Sum is . ^--^-V^f 

7. The fquare Root of the faid / 




Sum is. the greater part cf^/tT-^-t/*! : 

the Root fought, which is 3 
8. From the greijtef part o(\ 

the given Binomial, (viz^ \ 

from 7) fubtr^ -/ip in>7— t/^i> 

the 4th Step, and the Re- | 

mainder is J 

p. The half of Which Re-? 7 v*^ 

mainder is S"^ "^ 

10. The fquare Root df the 

faid half Remainder is thcL^TTZTTir: 

leffer part of the Root fought,^ ' ^ *' 

which is 



u. Which 



"1 
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II. Which being joined to the greater part of 
the Root fought in the 7th Step by the Sign 4-, 
the Sum will be the fquare Root fought, whic;h 
is . 

■ 

But if the leffer part of the faid Root found in 
the lothStep be joined to the greater part found 
in the yth Step, by interpofing the Sign — in- 
ftead ot +, it will then be the fquare Root of the 
Refidual 7— v^20. 

Example 3 . 

Let it be required to extraft the fquare Root 
of this binomial, viz,, ^/^fvi added to xaVi^ ^UP" 
pofing the greater part of the given Binomial to 
be aa'\^d. Then, 

1. The Square of the greater •% . . . , 1 
partis laaaa+2aaj+dd 

2. From which fubtraft the 
Square of the lefler partf > jju^jj 
{laVd) viz,. 4daa, and the^''''''^"^^^'''' ^^ 
Remainder is 

3. The fquare Root of that > , 
Remainder is S '^'^^ 

4. To which fquare Root add 
the greater part of the gi- 
ven Binomial, viz,. aa+ dy 
and the Sum is 

5. The half of which Sum is aa 

6. Tfce fquare Root of which ^ 
half Sum is the greater part 
o( the Root fought, nnVucVv 
is ^ 



laa 



,. 
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7. From (aa-^d) the greateA 
pare of the given Binomial | 
fubtraft the fquare Root>2i 

* found in the }dSttp(aa'^d) j 
and the Remainderjs J 

8. The half of which Remain- 
der is 

^. The fquare Root of which 
half Remainder is the leflerv > , 
part of the Root fought, r*^ 

'Viz. J 

10. Which faid Root being'^ 

joined to the, greater part { 

found in the 6th Step by ^-^^d 

the Sign 4-, it will be the ' 

Root fought, viz. 
But if the Quantity in the 9th Step be joined to 
the Quantity in the 6th Step, by interpofing the 
Sign — , it will then be the fquare Root c? the 
Rcfidual, aa -^d — 2ay/d. 



ExamfU 4* 



Let 

traft 



it be required to cx->-rT/ v.jll.^^ 

a the fquare Root of §<+V^^^^^ 

Suppofing the greater part^;:^^^^^^^^^ 

1. The Square of the greater. ^^^^^^^^^^^^^ 

part ^s , ^ , 5 

2. From which fubtrad the^ 
Square of the leiTer part,( ^edd 
which is 3 

;• And the Remainder is eeed-^ieeddr-^ddd 

4- The fquare Root o'f "^hat^^^j ^ ^ 
Remainder is 3 ^ 



2 
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y. To which if you add the-^ 
greater part of the givenr ^t'^^d 
Binomial, the Sum is ^ . 

6. The half of wthich Sum \% e^id 

7. The fquare Root of the faid^ 
half Sam is the grisater paft>^^^^^ 
of the Root fou^ht^which is^ 

8. From the greater part of) 
the given Bipqmial (ubtraft | 
the fquare Root found in)^id^ed 
the 4th Step ^d the Re- | 
mainder is 'y 

9. The half of which Remain- 7 . , , 
der is i'^^^^ 

10. The fquare {loot of the 

faid half Remainder is the f ^71^^^ 
leffer part of the Root 
fought, which is _ 

11. If to the greater pan of the Root fough 
the 7th Step, you join the Icfler pi^rt in 
loth Step, by interpofing the Sign +, it 
then be the Root foi^ht, which is 




e4 -^Vxds/ed 



But if the two faid Quantities are joined 
gether by the Interpofition of the Sign—, it 
theabetKeiquare.Koot of theRefidual «4^ 

V. Some Quefittms «a exercifi the Rules (f tins tm 

foregoiniChafters. 

Queft. I. 

Let it be reqy&ttd to d\N\d^ i<» (or c) i 
tw'o fuch unequa\ paTXs> x\v^x.\oo twiNxv^v^ 



the lefler part may be equal to the Square of the 
greater. 

Refilutim* 

X • For the greater NHmJ[>er put 
2. Then vi^ ill th^ le0er be c^a 

3 • By which if you npiultiply^ 

100 (or c) the Produ^ Vf'^fcc'^ca 
be 3 

.. Which Quantity in the id'\ 
Step muft be eoml to the \ 
Square of the Qusintity in P'aassscc^r^a 
the firft Step^ whence this 1 
Equation } 

5. Which Equation being re-% 

duf^d by the Rules of the | ee 

nth Chapter, and folved, ^^i =; 1/ :cc 4——? c 
^ the VaUie of 41 will be dif- j 4 

' coverM to be j 

whijch Equation in the laft Step being duly con* 
iider'd^ will prefect you with this 

Theorem* 

To the Square of the give? Line or NuiAbsr 
add a fourth part of its Square, and extrad the 
(quare Root of that Sum ; then from the faid 
fquare Root fubtrad half the given Line, fo (hall 
the Remainder be the greater segment or Num* 
ber fought. 

Quefi. 2. 

What Number is that, whofe Square being 
made lefs by the ReAangle of itfolf drawn into i^ 
(or h) the Remainder is equal to f 1 *^ 



. ' .. 
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V ^3* The ^offrine of . Ghap.:i!. 

i; Fof the Number fought, put a 
2. The Square of which is aa 
•3. iThe Refiangle of a into bis ta 
4," If the Quantity in the 3d 

Step be fubtrafted from the. 

Quantity in the 2d Step\aa'^h:=:f 

the Remainder is equal to) 

y, whence this Equation 
. 5. Which Equation being fol- 

ved by the Rules of the itthf i i±^f.n}i 

Chapter, the Value of a willf '*~' ^^^--^f 

befoudd to be 

The Proo£ 



6. If a^^i^.f^m 

7. Then by fobtraaing f b-s 

from each part of the E-^^i--I^V:/f^K 
quation, there remaineth 3 

8. Then by fquaring each part> , .,....,, i 
of the Equation, you have S ^-*^T4W-/t*^> 

y. And by fubtrafting % hh* 

from both fides of the E-yaa^-ia^f 
quation, there remaineth 

which was to be proved. 

■ 

Queft. 16. 

I. Let c and d be put for two (iich knovti 

Quantities that d not | ice, and let a be put 

for a Quantity unknown, and let it be granted 
thatc/z — aa^dj what is the Value oia? 

!• The given Equation in the firft Step is one 
of the 3d Form, mentioned in the beginning of 
the i^th Chapter^ zvAiK. will be found that the 
two Vdues o£ a ute 



■■■ And -- * • 







5y cither q£ wHicfi Valiijfs of « the .^qtiation 
pounded in ch^ firft ^iep jtiej'hcrsx^ouh^d, 
will appeaf by the "-^ ■■'■': • 



• Demn/ti^atioff.' " -^ '-•' 



If /7==ic+/2ifc— i 

Then by the Traafponcion^ ^ 

if f c to the coatrary Coaft, v /i— t^srsV • |cc— i 

And by fubtrafting i .cc) 

Tom each part of the E->^^^-<^=a-rrf 

]uation, it is . S 

And by changibg the Signsl 

)f the Qaantitics da.'each?ca'-^aa==^d^ 

ide of the Equationy li is • ^ 

lich was to be idemonftrated. 



Again, if a^c^Viicc^d 

Then by Tranfpofition of^ —*-.— 

^:|cc—i to the othcrf^+^:?fc— isalcc 

ide, it is ' . "^ 

Ani by TranfpoOtiott of ^ V: j-.;^5j^_^ 

I, It IS ^ * 

And 1>y fquaring each part ^ 

>f the Equation, it will ^icc««-»^is»fef-v^^a 

:hen be tr J. 
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10. And by fubtrafting I co 
. from both part2$-^f:thVE-^— ■^fe==--c/i-|-/iii 

quatioOy it is r.-i ■ ^ 

11. And the Qu$Htiti^ on 
both (ides of the Equation 
b^npjfar^ofcit^^^ 

of each th 
' the Equation will then l)e j 
Which was likewif&ta be proved. 

■•/-I...:- Quefi.^. 

• • .... ... 

Let jt.beTequifed'tQ divide loo into twofuoh 
parts, tHiClf "each part te divided by the other, 
the Sum of the Quotients may be 3. Thisis^. i. 
of thQ.$th Chapce'r of the 2d Book of Kerfey's Ele- 
ments of Algebra^ and it is thus wrought^ mix^ 

1. For one of the parts fought, pa tij 

2. Then will the other be ■ I60— /z 

3. Each of which Quantities 

in the, firft and fecohd St^ps 

being m'utuall j^ di videid by: | ^ 1 _ 

each other (zcchrdihg to f ' ^ ^ 

the Import of the Qaeftion; j "^^^ ^ 

this Equation arifeth J 

A. WhichlEquation being du--> " ^ ' " _ 

^ I J J . • ^ • c loo^— iaf/r=320oo 
ly reduced, gives $ 

5. Which is' an Equation bf'^ . ' 
the third Form mentioned J 

ia .Chapter ij, and being | r^o-i-ioi/? 

folved according to .the>. /issj^ "*^ \^^ 
Method there given,- the f ^jo-— • 0V5 
two' Valnes of it will be 
found to be 
Which you mav eafiVN.ww^ ^x ^^\ix \€\W^, 

4^^ ^ •'ft ^^K\ 



100*^^ 



( 43i ) 


















CHAP. XIX. 

llgebraical ^ejiions refohed hy va^ 

rious ^ofittons. 

k /f R. Kerfeyy in the 12th Chapter bf the 2d 
VX Book of his Elements of Algebra, hath 
id down Rules for the Solution of Queftions al- 
^braically; by various Pofitions ; afluming a 
xuliar Letter to reprefent . every one of the 
Quantities fought, viz». a for one unknown Quaa- 
ty, e for another, and y for a third, d^c. and for 
le performance of the Work he hath laid down 
iree Rules, which are as foUowethi viz,. 

Rule I. 

When many Quintities zr6 fought in a Quef- 
Dii, let them be reprefented by various Lct- 
rs, and let theTenour of the Queflion be repre- 
nted bv Equations ; which dotie, by'Tranfpofi- 
Dn find what any (ingle Letter in the firft Equa- 
3ti is equal to ; then whefefoever that Letter 

found in the other Equations, inftead thereof 
ke what it fs fouild 'equal to, fo will that Letter 
lite vaniCh out of the fbllowing Equations ; 
en by Tranfpofition fet a fecond Letter alone 

one of thofe Equations QiJt ^t vi\\vc\\ ^3» %^ 
nter was cdncclled. aiidprocced ^^\>tSAi^>^^*- 

Ff r ^««? 
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length one of the Letters will be made known, 
by help of which the reft will be ea(ily difco- 
vered. 

Rule 2. 

When the finme Quantity Cfuppofe a) is found 
in two feveral Equations, and equal Numbers 
are prefixed to thofe Quantities, then if their 

Signs, bp both 4-> or both-*«^ fubtniftthr ItStt 
Equation from tfii? greater ; but if the Signs be 
one +, and the other — , then add thofe two 
Equations together^ fo will the faid Quantity /i 
quite vanifh. 



Rule g. 



I • 



When the fame Quantity (fuppofe a) is fouod 
in two feveral Equations, but the Numbers pre- 
fixed to thofe^ equal Quantities are unequal, tbofe 
two Equations may be reduced to two others 
which fhall have equal Numbers prefixed to the 
faid Quantity a, thus, viz,, multiply all the 
Quantities in the firft Equation by the Number 
prefixed to a in the fecond Equation ; and alfo 
multiply all the Quantities in the fecond Equation 
by the Number prefixed to the fame Quantity ii 
in the firft Equation ; fo by fuch altenaate multi* 
plication two new Equations will "be produced, 
wherein the Numbers prefixed to the faifi Quan- 
tity a will he equal to one another \ and then pro- 
ceed according to the fe^cond Rule> and expel 
the fame Qiiantity out . of the reft c^ the Equa- 
tions : proceed, iii * like manner with a £ecoiKi 
C^antity, till *t \fc\\^xk fom^ ^x\^ Quantity be 
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found out. The thr^e feregoing Rules will be 
exercifed in theHefolution of the Ibllowing Quef- 
tions. 

Quefi. It 

Divide loo (or c) i^to two fuch Numbers, 
(viz,, a and e) that y-f-^ "lay be equal to 30 (or 
d) I demand the Numbers a ^nd e. 

lUfolmion, 

* 

1. If /i-|-f=c 

2. And —■ < — =^ 

3 5 

3. Then by Tranfpofition of^ 
e in tlie nrft Step^ you will> a=:=c-^, 

•have -i^ 

\ 4. By reducing the Equation 

in the 2d Step, 10 as aC ^_ '^^""3< 
may folely poflefs one fide ^ 
thereof, you will have ^ 
5., If infteadof a ip the 4; 
Step, you take what a is/^ i $^3^ 

equal to in tjbe third Step,p c--^s=s— '■r-fr*-. 
you will have tbis E^j^V . f . 

tion, viz». 3 . m ^ 

6. The firfl part of the E^iar^ .,.,.' 
twain the s«ti StepbeMigJy^>^5^j5^3jg 
multiplied by 5, willjgiveJ 

7. By Xi^ tra^^Qfiaon 9^5^> ^^ j^^y^j^ . 

8. And'bytheTranfpofit^on^ 

of I yi in the laft Step, you V 5c— i jd^ie 
have ^ . * ^ 
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o. Each part of the Equation 7 ^ ■ ,^ . 
in the laftStep bcirigdivi-i ^^^5?^ 
dcd by 2, will give the Va- 
lue of Cj vix». 
I fay, the Value off is 25, and the Value of ^ is; 

100— 2 5==7y, which will anfwer the Conditionsi 

of the Queftion ; as appears by 

The Proof. 
^ 5+75=100, and » f + ^ J==:3o 

Quefl. 1. i 

There are two Numbers (a the greater, and 
e the iefler) whofe Difference is 4 (or b) and tho 
Difference of their Squares is 6^ (or c) what are 
the Numbers ? 

_ ' Refolution. 

I. If /i-te=» 

i. Then by the Trapfpofition? ^ ,_ 
of > you have ^^=^-t-tf 

3. Aiid "If aa-^^itBsx 

4. Then by Tranfpofition of? 1^ 
Vf, it is S ^^'^^-T^^ 

5. If both parts of the Equa-7 

tion in the fecond Step bc^aass:ih'{'iti^ee 
fquared, it will be ^ • . 

6. And if inftead ofaain the jth Equation, yon 
place what it is equal to in the 4th Step, the 
Equation will then be 



\. 
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7. By fubtraaing^^from.fcdtifi^ '-^ 
parts of the laft Eqiiati^ii>r±=**-|-2fe 

• you will have 

8. By dividing both parts of! 
the laft Equation by bj you. 
will then have 

9* By Tranfpofitioti of I in- 

the laft Step, the Equ^tjonC^^^^.^^ 
will be " v^S ^ 

10. And if both parts of the '^ 
Equation in the laft Stepr c h ' 

be divided by 2, the Valiie ?• =if 

of e will then be difcover^d \ 2^ 2 
to be } 

I fay, the \Jaliife of ^ (thcleffer Number^ is tf, 
and by the 2d Step (4) tibe greater Number is 
^-f'^=^'+^4==^o \ which two Numbers ijuk*. 10 
and 6) will fetisfy the Conditions of the Qpef- 
tion, asv'iU appear by . 

The Proof. 



10— (J=;4, and iqXio— tfXdB=(J^ 

« •' ■• ■ ; ■ ■ 

A Mai4 being>t. Marketi^pl xo dozen of Eggs 
and 12 Pounds erf Butter for 13 ShiUiogs ; and 
at another time, and at the fame ratCi (he feUeth 
8 dozen of Egg*, and 18 Poinds of Butter : for i(5 
Shillings,- I demand how iUe fold hjbr.Eggs^ /er 
doz6n, and hcrBotter per Poi^nd. ' " . 

Let a rcprefent the defired Value of a do?en of 
Eggs, and for. the Price of a Pound of Butter 

F f 4 ^^ 
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put^, and then may chj^rQueflipii, ^bei^g abftcac- 

ted from Words^ ^jb,f^4 thus, vist. 

■J 

^~ '.-•■. 

1. If . . J. loa-^^iiestiii 

2. And . ' ,> ' 8j+i&=i^ 

What are tl!^ Vi^lues of frand^ / 

Refohition. 

3. By Traiifpofitiok of 13^ ihtj 
the ficft Step,<th;i;t: £quatioD> Jo^sx j— 12^ 
will be - . ' . ^ 

4. And both parts of thelaft> 13— i2f 
£quas^an being divided b>y .jy.i ,, -^ 
jw?,,it,is V ' " 10 

5f By Tranfpoficion of 18^ iri> 

XheadStepi, that£,quationc.$i2qp25— xS^ 
wilfbe . 

6. Each part of the laft Equa-p itf— 18^ 
tion being divided by S^r /z=— — — 
will give . ^ 8 

7. If inftead of ^ jp the 5th 

Step, you place what it isC v^;Zil's=;i£;Zifl 
equal to ^in the 4th Step,r 10 *^ 8 
the Equation will tb^ ht 

8. JSoth parts of the laft.Equa- 
tiod being reduced to Inte-^^ io4--5^<=!itfo.i8oe 
gersjjw^ai give . ^ 

. ^. 'By Tranlpofiltioh of 1 80 e 
and X04 in the*faft Equa-i 
tiori each to the contrary ^S45C^y(5 
Coa^, . the J^quation will 
be ■ ■ 

■ 



10. If each part of the laft E- T ^ 

, quation be divided by84,r ^ ^_,^ . 
the Value of ^ will be dif-Q g ""^ 
covered to be j ^ ^ 

vrhich is 8i. for the Ptice of one 'Pound of 
Butter. 

11. By the loth Step the Vtr^j 
lue of e is difcover'd to be i 

yj.by which means the Va- i ' 13 — i2f 

lue of a (by the Quantities >• ^i=r— -— -^ 

in. the 4th and 6tb Steps) J 10 

is found to be 6 d. For the \ 

4th Step is J 

And it hath been found before^ that e=y s* fo 

that iie==iii%ys:=&s. and = — — =5 6d. So 

that the Maid fold her Eggs at 6 d^fer doz. and her 
Butter at S d. ter Pounds which will anfwer the 
Conditions or the X^q^ion. 

Quefi. 4. 

Three Men, viz.. Ay B^ and C^ difconrre thqs 
together concerning their 'Age : Quoth B to A, 
your Age added to mine is 54 (or b) Years, 
Quoth CtoBy and my Age added to yours makes 
78 Cor c) Years. And quoth ^ to C, my Age add- 
ed to vours is 7^ (or d) Years. I demand tlje 
Age of each Perfon ? 

Let the Age of each Perfon be reprefented by 
the three Letters a^ e, y, viz,, for th& Age of A 
put ay for the Age of B put e^ and for the Age 
of C put 7 i and the Queftion being abftra&ed 
from Words, willjbe asfbllowetK, viz. 



.^ 



* • 
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1. If a4-f=^C=:j4) 

2. Apd ^-4-)c=cf =78) 

3. And ;'+^=^iC=7?) 

Wliat arc the Values of /i, e and^ ? 

4. By Tranfpofition of ^ in the ? / • 
firft Step, there will arife S ^=^-^ 

jir. If inftead of ^ in the third' 

Step ypu put what a\% e- 

qual to in the 4th Step, 

there will arife 
6, By the Trahfpofition of d- 

and e in the laft Step, there^ ^=ry-).&— ^i 

arifeth 
y. And if inftead of ^ in the 

2d Step you take the lat-f , , 

ter part of the tfth Sf ep, f ^•''+^^^= 

there will then arife 

8 . Jn which laft Equation there 
is no u&kno wn Quantity but/ c+ i— * 
y^ and therefore the £quati-Jf^ y ;= 
on being duly reduc'd» will' 
difcover the Value ofj' to be 

9. If in the 6th Step inftead ] 
of y vou take the latter | c-f-fc — i 
part or the Equation in the V e as- ^ ' 
8 th Step, the Value of ^1 a 
will be found to be J 

10. And if inftead of e in the | 
4th Step you take the lat- | h*^d *- c 
ter part of the Equation in V ^==5 » - ■■ - 
the pth Step, tVve V2t\vx^ o( y 2 
a will be difcover' d, •uix.* \ 
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And thus the Work is finiflied, and the Equa- 
ions in the 8th^ ^th^ and loth Steps prefent 
^ou with this 

Canon* • 
• 
From the Sum of every two of the three given 
^Tumbers fubtrad the 3 d Nun)ber remaining^ fo 
liaii the three remaining Numbers, being divided 
Dy 2, be the Numbers ibught. So the Numbers 
fought in the Queflion, viz». ay e and y^ are found 
to be 24, 30, and 48, vix». the Age of ^ is 24, the 
Age of B is 30, and the Age otC is 48 ; which 
three Numbers will fatisfy the Conditions of the 
Queftiotf; for 24+30=54, and 30 + 48 = 78, 

and 48+24=72. 

■ 

Whit two Numbers are thofe whofe Sum is 20 
^or b) and their Difference 4 (or c) ? 

Let a be put for the greater Number fought, 
and e for the leffer ; and then the Qieftion being 
abflrafied from Words, may be flated thus, viz,. 

1. If a^e:=^b{2o) 

2. And rt — ^=c(4) 

Wha( are a aiyl e ? 

Refolution* 

3 • Forafmuch as + 1 ah found"^ 
in each of the Equations in/ 
the I ft and 2d Steps, there- v ^f 
fore (hy the ad Rule) theyf ^^-^- ^ 
being uibtra&ed, do give\ 
this EquatioD^ viz,. j 



K^^ 



4* Arid by dividing both 

parts ox the Equation inT ,^^_j 
the 3d Step by 2,the Value ^^^^^~*^ 
of e will be difcgver'd, i;/z.. 

5. And if inftead of f.in the*^ 
ad Step you put what ^ is I 
ejqual to in the 4th Step, >^— |£^f ( 
you will have this Equa- I 
tion, n)i7a. ^ J 

6. By the tranfpofition of— f ^^ 
and + fc to the cQntraryl i, , 
Coaft, the Value of a will ^ * 
be difcovcr'd, viz^ 

From the 4th and i^th Steps is raifqfl this 

Canon. 

If from half the Sum of two Numbers you fi^ ; 
trad half their Difference, the Remaiader w^ ^ 
be the leffer Number ; and if to half their SiJ*^ 
you add half their Di£Eerencei that Sum will fc< 
the greater Number ^ whereby the two Numb«« 
fought in this Queft ion are found to be i a aocl ^ 
for 1 2 •♦-8=20, and 12 — 8=4. 

Queft. 6. 

What 3 Numbers are tho(c, that if to the firft 
there be added 121 (or-*) the Sum will be equal 
to the Sum of the fecond and third \ and if to the 
fecond th^re be added 121, the Sum will be equal 
to double the Sum of the firft and third ; and it to 
the third there be added 121, their Sum will be 
triple the Sum of the firft and fecond ? 

U for the VlumW^fo\3^\.^«aYas.a^e> and !> 
viz.. for the ftrft l^uTofe^x a^ W ^^ Vtssso.^ ^> 
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r the third y^ then the Queftion being ab* 
I from Words, may be ftated thus, viz^ 



i iJ^b=Z2a^ij 

What ar^ the Numbers ay e^y f 

Refolution. 

the Tranrpofition of r> 

lefirft Equation, there> a^b^yzsse 

5th -^ 

1 if inftead off in the 2d Equation you 

) what is equal thereto in the 4th Equation, 

e arifeth 

d i£ inftead of. 3 fin the 3d Equation you 
i the triple of what f is found equal to in 
4th Step, you will have the following 
lation to ariie, viz,. 

hich Equation being ^ 

^reduceclbyTranfpofi-f ^ ■ , 

I, the Quantities will be f 4^=^^+^* 

adto be ^ 

d both parts of the laft^ 

latioq being .divided by^^^l^+l^ 

there arifeS ^ 



«!■ 



II 
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lo. Thien if inftead of iy \n\ 

th€ 6ch Equation there be | 

taken the triple of the lat- ^2 j=^-4>t^+t^ 

ter part of the 9th Equa- I 

tion, there arifeth J 

J I. A&er due Reduftion ofS 

the Equation in the ioth( ^^^^ 

Step, the Value of a will 

be difcover*d, viz*.. 

12. Again, if inftead of ^ in 
the 6th Equation, you put r^_,_, 
the latter parti of the 1 1 th ^ , , "* '^ 
Equation, there arifeth 

13. After due Redudiod of 
the Equation in the t2th 
Step, the Value of y will 
be difcover'd to be 

14. And if for a and y in the 
4th Step there be put their 
Equals in the nth and 13 th 
Steps, there wilf arife 

ly. The Equation in the laft 
Step being duly reduced, will 
difcover the Value of e^ vix,. 

From the nth, 13th, and 15th Steps, Is ga- 
thered this 

Canon. 

If the Number given to b^ added to the three 
Numbers required be divided by 11, the Quo- 
tient will give the firft Number, and its Quifl-. 
tuple (or Prpduft by y) being divided by 11, will 
%vfQ the ad'Numbw^ awd its Septuple (or Pro- 
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duftbyy) being divided by n, will give the. 

:hird Number. 

By which Canon the Numbers requirM in the 

Queftion are ii, 55, and 77, thelecond being 

5 times as much as the firft, and the third is 7 

times as much as the firft ; which faid Numbers 

will fatisfy the Conditions of the Qujeftion, as 

appears by 

The Proof. 

. .. • 

ii+i2i===5J+77=iJ2 

And 55 + i2i==2Xir+77=i75 ^ 

And 77 4- 1 2 Jf ==3x1 1 + 55=198. 
Which was to be done. 

Qiiefi. 7. 

■ 

What 2 Numbers are thofe, that if to ten times 
the greater there be added fix times the.lefTer, the 
Sum will be 228 for^^) and if from 4 times the 
greater you fiibtraft two times the lefl'er^ the Re-i 
mainder will be $6 ("or c) ? For the two Numbers 
put a and e, and then the foregoing Queftion being 
abftrafted from Words, may be ftated thus, viz.. 

« 

1. If loa-^-dezszb 

2. And 4^— 2«aKc 

What are the Numbers a and e ? 

Refolution. 

3. The firft Equation (accord A 
ing to the 3d Rule j being- 1 
multiplied by 4, which is >40/«4- 24^=4^ 
prefixed to a in the 2d E^aa- 1 

tion, produceth j 



.V 
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4. Abd the id Equation be- 
ing multiplied by- lo^ which 1 

il^prefixed to a in the firft,^4o^~iP^=io 

xtprodaceth' _ 

^« And if from the Eqaation'X 

in the 3d Seep you fubtrad I 

the Equation in the 4th I 

Step) becaufe 40^ is found >44e=4^b-.io£: 

in both) (according to the 

2d Rule) there ari^th this 

Equation^ viz,* 
6. Both parts of the Equation 

in the 5th Seep being divi- 
ded by 44) the Value 0/ e 

will be difcover'd to be 
J. If inftead of — le in the 
. 2d Step you put double/ 

the latter part of the Equa-^ 

tion in. the 6th Step, you^ 

will have this Equation 
8. The 7th Equation being- 

duly reduced) the Value ofj 

a will be difcover'd to be- 



4^— I Or 
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2* — $c 



4/fr-" 



II 
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By the 5th and Sth Steps the Numbers foug 
are 18 and 8, which will anfwer theConditic 
of the Queflion : as you may perceive by 

The Proof. 

ioxi8+(Jx8=:228 
And 

4X18— 2X83=:;($ 
Soti Deo Gbria. 
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